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Automatic Titrator ; 


Using Second Derivative Method of H. V. Malmstadt 
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1. Greater operational time saving 
than any former so-called auto- 


ages. Push-button start, auto- 
matic shutoff. 

Inherent accuracy is superior to 
voltage measurement or color 





Precision better than limits of 
normal techniques and reading. 


matic equipment. 4. 
2. No electrode problems. Most tie ‘odtcmton 
trations can be carried out with 5 
plain platinum or platinum-rho- ~° 
dium wire electrodes. 6 


3. Correct end point is automatic- 
ally derived by the circuit — no 
statistical or theoretical studies 
needed. No pre-setting of volt- 


Directly applicable to all types 
of redox, acid-base, precipita- 
tion and complexation titration 
systems. 


Low cost, minimum maintenance. 





MANUAL 


Developed and manufactured by E. H. Sargent & Co., 





based on the original work of H. V. Malmstadt, (Anal. Chem., 26, 1348[1954)]). 


$-29690 ELECTROMETRIC TITRATION APPARATUS—<Automatic, 
Potentiometer, Sargent-Malmstadt (Patents pending). 

For use in all titrations usually classified as potentiometric. 
Consisting fundamentally of a mixing and delivery unit with 
associated supports and an electronic control circuit. 

The control unit contains the detecting, amplifying, differen- 
tiating and relaying circuits with a simple operational panel. At 
the rear of the control unit are a stirring motor switch for manual 
use, a fuse, connecting outlets to the valve unit, connecting outlet 
to the power supply, and a recorder outlet permitting, for research 
purposes, the recording of the second derivative curve with auto- 
matic cutoff. 

The delivery unit contains a valve mechanism with an adjusta- 
ble rate controller, an open ended motor driven chuck for the 
stirrer, stirring motor and electrode holders. The valve mechanism, 


mounted on a support with swinging beaker platform and a clamp 
for the titrating burette, is designed to accommodate any form 
of burette with or without stopcocks, so that it may apply to any 
type of titrating installation. 

Dimensions of control unit: height, 734 inches; width, 10 
inches; depth, 9 inches; power consumption, 100 watts; total 
shipping weight, 35 Ibs. 

Complete, including: control unit; stirring valve unit; support 
stand with beaker setbem and burette clamp; one S-30490 calomel 
electrode; one each S-30440 electrode, platinum and a 
rhodium; one S-29695 delivery tip with internal platinum electrode, 
one S-76667 stirring rod; one S-76668 large stirring rod; connect- 
ing cable for recorder; and connecting cord and plug for standard 
outlets, Without beakers or burettes. ke rt operation from 115 vol, 
GO'cycle AiGs COWIE s save bare aan beenee Fen wet wes $450.00 
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E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN 
SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 19, TEXAS 
SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, ALA. 
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if you wash laboratory glassware 
by machine... 






a generous free‘sample of ALCOJET, 
the finest machine detergent! 



















































, glassware washer is only as good as the detergent used. 


ALCOJET was developed specifically to wash laboratory 


glassware safely, thoroughly and spotlessly 


in any type of washing machine. 


Foaming, in ALCOJET, has been reduced to a minimum 


and is so controlled as to assure maximum efficiency in all types 


of automatic laboratory washers as well as in special syringe 


and needle washers. ALCOJET is economical; only very smail 


amounts are necessary for excellent results. 


ALCONOX, 7%. 


Ask your supplier 


61-63 CORNELISON AVE., JERSEY CITY 4, N. J. 


fora sample —-——————-———-———-—————--——--= 


or write. 

Alcojet is available in; | 
WetS IRON: $300 | 
Case (6 x 5 Ib.).......... 15.00 | 
See ree 45 Lb. | 
DIM TOT... scccccecs 42 Lb. 
Drum 100 Lb... ......... 40 Lb. | 
Brom S00 Ubi... s:.chc ccs .37 Lb. | 
(Slightly Higher west of the Rockies) 1 

| 


ALCONOX, INC., Jersey City 4, New Jersey 


Please send without obligation a generous size free sample 
box of Alcojet. 


Name 6f Company or Institution ..................cccceecceeseeseeeeeeceeseees 
tie 5 seis caseeccssecttco Each destadicte ameaelaearaaael 


Ie RR Se Ceres, Weapon "Fre ae a Ne) eee Sees 
Reaqueaiedl Byiiss.S tts hai alt Shee ie fone _ 
Type or Make of Washer. .............-....c..ccscsc.scscstscscnesccesceseneenen " 
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II 
DANGER! 
DO NOT STROP 





. . . that’s right — when knives have been honed on the new automatic 
E & G Microtome Knife Sharpener — stropping will actually impair their 
super sharp edges! 


This instrument, the world’s finest microtome knife sharpener, was 
originally developed at the University of California at Los Angeles to meet the 
exacting requirements for ultra thin sectioning — but has proven itself even 
more efficient for routine sectioning. 

The new E & G Microtome Knife Sharpener, with its special, high fre- 
quency vibration honing plate, and knife holder which automatically turns, 
accommodates knives up to 185 mm. in length. It is compact, sturdy and easy 
to clean, and is so automatic that it can be easily operated by your laboratory 
personnel. 


For further information on the unparalleled new automatic E & G 
Microtome Knife Sharpener, write to 


ERB & GRAY SCIENTIFIC 


854 S. FIGUEROA ST. LOS ANGELES 17, CALIF. 
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Ee first in precision optics 
THE NEW LEITZ MICRO MANIPULATOR 


} | 
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Horizontal and vertical movements of this mechanically operated instrument are independ- 
ent, but can be adjusted simultaneously. Adjustable ratio of movement enables micro knives, 
needles, pipettes, etc., to be kept within a field of 0.1 mm. Single and double needle holders 
are available. Positive control of micro-instruments, without backlash, drift, or thermal 
expansion assured. 


A reputation for integrity and a tradition of service have led thousands of scientific workers to 
bring their optical problems to Leitz. If you have problems in this field, why not let us help you 
with them? 


E. LEITZ, INC., Dept. SC-9 
468 Fourth Avenue, New York 16, N. Y. 


Please send me the Leitz brochure. 





NAME 





instruments soon. Write for information. 


STREET. 
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See your Leitz dealer and examine these Leitz 
| 
| 
| 
| 
| 
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Pe 


E. LEITZ, iNC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the world-famous products of 
Ernst Leitz G.m.b.H.,Wetzlar Germany- Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES : MICROSCOPES : BINOCULARS 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS New York Meeting 
by first class mail — early in December 


The General Program-Directory of the 123rd Meeting of the AAAS in New York City, Dec. 
26-31, 1956, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The two-session general symposium, “Moving Frontiers of 1. AAAS officers, staff, committees for 1956. 
Science,” arranged by the Committee on AAAS Meet- : . 
ings. 2. Complete roll of AAAS presidents and their fields. 
9 om on A ee eae <n ; % : 
2. The six sessions of the Conference on Scientific and Tech $. The more than 265 affiliated organizations. 
nical Editorial Problems. 
3. Details of the anniversary celebrations of the AAAS- 4. Historical sketch and organization of the Association; 


Gordon Research Conferences, Botanical Society of Amer- 


saa the 1955 revised Constitution and Bylaws. 
ica, Freud et al. 


4. Programs of the 18 AAAS sections (symposia and con- 5. Publications of the Association. 

tributed papers). ; : ~ . : F 
5. Programs of the more than 80 participating societies. 6. AAAS Awards and Grants—including all past winners. 
6. The Special Sessions: AAAS, Academy Conference, Con- |. MMevitectits Senics Sy aaa 

ference on Scientific Manpower, National Geographic . ee eee 

Society, Phi Beta Kappa, RESA, Sigma Xi. 8. Section committees (Council members) in detail. 
7. Details of the Hotel Statler—center of the Meeting—and 

other hotels and session sites. 9. Local committees. 
8. Titles of the latest foreign and domestic scientific films : ; ’ 

to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1956 Annual Exposition of Science and 11. New and current activities of the AAAS. 

Industry and descriptions of their exhibits. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend: 3)Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be. used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. 1 Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


lb. ( Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


: Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one 


Py RASA 5 ON PA ME EOMNRN EN, BEEK) os. 5, 6 5 sun c¥-0) 9.0 014.9 4 90 e.ace: bole So-oce 6666 6 9: b)4,5 ELE MLTORI Oe Riel Ces ae RPrel ee nee io ae 
(Please print or typewrite) (Last) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


5. YOUR FIELD OF INTEREST 


a i er a 


6. CONVENTION ADDRESS : 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. 
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HANDICAPPED 
by faulty ae 


instrumentation ? 






JAco Console 
Comparator 
Microphotometer 





" “? 


New desk height console style with controls 
arranged for left hand use to free writing hand. 
Manual coarse motion control and motor 
driven fine motion with speed approximately 5 
microns per sec. Bright image — may be viewed 
in normally lighted room. Scanning period and 
distance controlled by foot switch or push 
button. 








Hilger Raman 





Spectrograph 


Source features mercury lamps inside dif- 
fuse reflector — four times more efficient 
than reflecting mirrors. Specimen cells easy 
to change. Available with interchangeable 
F/1.5 or F/5.7 cameras for alternate use 
as recording and photographic instrument. 
Large aperture — ideal for any application 
demanding ultimate photographic speed. 


Hilger 
Micro-Focus 
X-Ray Unit 


Wide application in both diffraction and 
micro-radiography. Features low exposure 
time, high resolution, and provision for utili- 
zation of special techniques. Focal spot di- 
ameter is of the order of 0.04mm. Wide 
range of interchangeable targets. Safety 
interlock switches eliminate possibility of 
misuse. 


SALES OFFICES: 


PITTSBURGH, PA. 
916 Greenhill Rd. 


LOS ANGELES (DUARTE) 
Miltonwood Rd. 


ben. DETROIT 
13680 Capitol Ave. 
EL CERRITO, CAL. 
1344 Devonshire Dr. 

Write for information on these other JAco Instruments: 


Refractometers as ont Polarimeters 
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instruments that will 
make your job easier 




























for 





Why let outmoded instruments — or even lack of 
proper instruments — siymie your research or 
production control procedures? Discover how JAco 
designed-for-the-job equipment can help you do 
your job more efficiently and at less cost. 

Write for specific catalogs or describe your 
procedures and we'll send information on all 


applicable JAco Instruments. 







JAco Ebert 
Spectrograph 
with Order Sorter 


The widely acclaimed JAco Ebert 
Spectrograph is now available with a new Order 
Sorter that presents several orders simultane- 
ously at high dispersion, each as an individual 
spectrum. Dispersion up to 0.18 A/mm, reso- 
lution 300,000. Low scattered light, flexible in 
application, easy to interpret determinations. 


JAco Atomcounter 
Direct Reading 
Spectrometer 





30,000 line/inch grating gives 5.3 A/mm 
and excellent intensity over range from 
2200 A to 5600 A. Utilizes new patented 
optical system and electronic circuitry. Per- 
forms analysis in 1 minute or less with 
deviation of only 1-2%. Unitized 
construction. 


JARRELL-ASH COMPANY 


26 Farwell St., Newtonville, Mass. 


Suge SETTER <r se scraae tae TT 


RSS 


Photoprocessors = Blood Arithmometer 
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MADE IN cCARL WEST GERMANY 
| ZEISS | 


FLUORESCENCE MICROSCOPY 





FLUORESCENCE MICROSCOPY is becoming increas- 
ingly important in fundamental research, histology and 
physiology, as well as clinical and diagnostic routine ex- 


aminations in haematology, bacteriology and parasitology. 


THE CARL ZEISS LARGE FLUORESCENCE EQUIP- 
MENT was especially designed to completely fulfill the 
requirements of modern fluorescence microscopy. Ultra- 


violet or blue-violet excitation is established by means of 





special filter combinations, permitting fluorescence observa- 
tion over the entire range of the visible spectrum. Trans- 
parent as well as opaque specimens can be examined with 
this equipment. 


A high-pressure mercury vapor burner produces such in- 
tense luminosity that the equipment is not only suitable for 
observation but also photomicrography. For this type of 
work we recommend the well-known Attachment Camera 
with beam-splitting prism for fluorescent light and camera 


body for 35mm color or black-and-white films. 


Write for free detailed literature 


CARL ZEISS, UNC.. 485 Fitth Avenue, New York 17,N. Y. 


Guaranteed uninterrupted repair service 
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Manpower and Education 


The shortage of educated manpower has been a matter of increasing con- 
cern to industrialists, educators, scientists, and government officials. This 
concern will undoubtedly continue, for our more and more elaborate tech- 
nology demands that an increasing proportion of the people should become 
educated to their maximum capacity. 

Recently the Subcommittee on Research and Development of the Joint 
Committee on Atomic Energy held hearings on the shortage of scientiiic 
and engineering manpower and has since reported some of its findings and 
recommendations. The subcommittee wisely recognized that the shortage 
of scientists and engineers is only a part of the problem and that an over-all 
increase in the number of trained people in all fields would be in the na- 
tional interest. A recurrent theme in the hearings and one that is emphasized 
in the report is that the quality and quantity of instruction in mathematics 
in our high schools is of such fundamental and general importance that 
vigorous action should be taken to improve mathematics teaching and to 
strengthen the place of mathematics in the curriculum [see Science 123, 
965 (1 June 1956) |. 

The subcommittee proposed that a remedial program should have the 
following requirements: early identification of able students and the pro- 
vision of courses that would engage their interest and stimulate their minds; 
encouragement of able students to continue education beyond high school; 
removal of economic barriers to education; improvement of the supply of 
high-school and college teachers; better use of available talent in industry, 
defense, and education; improvement of in-service training in industry. 

Numerous recommendations were made on how these requirements 
might be met. Among them were better pay for high-school teachers; an 
educational reserve made up in part of properly qualified men and women 
from industry who would be released at full pay for high-school teaching 
and in part by people recruited from the ranks of the retired; and federal 
support for scholarship programs. : 

These are clearly preliminary recommendations. At this stage of the con- 
sideration little effort has been made to criticize them, to appraise their 
possible effectiveness, and to fit them into a suitable pattern. Nor have the 
hearings brought out as yet any careful appraisal of the educational role of 
the Federal Government in relation to that of state and local governments. 

Nevertheless, it is good that the hearings have been held and the recom- 
mendations put forward, for these activities mark the first steps in the 
fact-finding procedure that Congress normally uses as a basis for legislation. 


—G. DvS. 
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NEW TESTS, NEW APPLICATIONS 


Simple, inexpensive tests, helpful in di- 
agnosis of coronary artery disease, can 
now be made with Bausch & Lomb Spec- 
tronic 20 Colorimeters. Special adapta- 
tion, extending instrument range to 
340my in the U-V, makes assay of serum 
glutamic-oxalacetic transaminase a rou- 
tine clinical procedure. (Detailed clinical 
method available on request. ) 

Many other new tests, including vita- 
min assays, are made possible by pinpoint 
selection of any wavelength in the 340mp- 
950myp, range. 


SAME EASE, SPEED AND DEPENDABLE ACCURACY 


Easy As Tuning Your Radio! Dial instantly sets Certified- 
Precision diffraction grating to desired wavelength; no color 
filters to fuss with. 
BAUSCH & LOMB. Fastest Readings! Simply insert sample tube; instant-acting 
meter gives exact percent transmission, or optical density. 
Accurate Analyses! Narrow band pass (only 20m) assures 
highest spectral purity. 49 clinical calibrations available. 


LOW PRICE, DOUBLE VALUE 


Colorimeter plus spectrophotometer, 375myu-950my (extended 
range to 340m, at slight extra cost), for less than the price 
of most colorimeters alone! 








merintsinc: & - «rw <ormperieemiemcimlonas: 


BAUSCH & LOMB OPTICAL CO. 
64209 ST. PAUL ST., ROCHESTER 2, N. Y. 


MAIL COUPON TODAY 
FOR VALUABLE DATA 


Send me 11-page reprint of “Clinical Method for 
bial Assay of Serum Glutamic-Oxalacetic Transaminase" 





e plus references and charts. 
i [| Send me B&L Spectronic 20 Catalog D-266. 
| would like an obligation-free demonstration of the 
B&L Spectronic 20 Colorimeter at my convenience. BAU S 2 | | re KO! 183 
E 3 4 es 


NAME 





TITLE 





ADDRESS 








CITY EE sic STATE cscccticc America’s only complete optical source.. from glass to finished product. 
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Scientists in the 


British Civil Service 


The current personnel policies and 
methods used in the British civil service 
for scientists are relatively recent in their 
development. Until World War I, rela- 
tively little scientific work was done by 
British government departments. The 
outbreak of World War I exposed the 
dependency of Great Britain on Central 
Europe for many products demanding 
high scientific skills and showed the need 
for more scientists in the government 
service. In 1916 the Department of Sci- 
entific and Industrial Research was set 
up to carry out research in its own labo- 
ratorics, to stimulate the supply of scien- 
tists, and to encourage industry to under- 
take more research. Smal! numbers of 
scientists were also employed before 
World War I, and many more after, in 
the British Defence Departments. 


Background 


World War II gave a vigorous impetus 
to the development of government scien- 
tific work, resulting in a great increase in 
the numbers of scientists employed and 
also in the use of scientists as chicf ad- 
visers to the government. The nation’s 
scientific manpower was mobilized to 
help win the war, and large numbers of 
scientists and engineers came into govern- 
ment employment from universities and 
industry. Science became recognized as 
an important and continuing sphere of 
government programs. Key political and 
government lexders realized, also, from 
their wartime experience in recruitment, 
utilization, and general management of 
scientists, that a new charter was neces- 





The author is director of the Civilian Personnel 
and Services Division of the Office of Naval Re- 
se’ 
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sary for creation of a unified scientific 
service that would strengthen the attrac- 
tiveness of a career in the postwar gov- 
ernment service to high-caliber men and 
women. 

The Treasury established in 1943 a 
small committee popularly known as the 
Barlow committee after its chairman, 
Alan Barlow, second secretary to the 
Treasury. Barlow, Edward Appleton, sec- 
retary of the Department of Scientific 
and Industrial Research (this is the pre- 
mier scientific position in the British civil 
service), and a scientist representative 
from industry and one from Cambridge 
University composed the committee. The 
committee’s recommendations for a 
stronger scientific civil service were di- 
vided into three main categories: condi- 
tion of service, pay, and organization 
(1). Most of the recommendations were 
accepted by the government, which in 
some cases carried the proposals even 
further than the committee recom- 
mended. 

The new organization reflecting these 
ideas was made effective in 1945. The 
main features of the resulting scientific 
civil service were as follows. 

1) Better conditions of service were 
introduced to facilitate and stimulate re- 
search. 

2) The status and salaries of scientists 
in the civil service were improved. 

3) Three separate but interdependent 
classes were established to make up the 
scientific civil service: (i) the scientific 
officer class, (ii) the experimental officer 
class, and (iii) the assistant (scientific) 
class. 

4) An_ interdepartmental _ scientific 
panel was established and charged with 
constant review of the efficiency of the 
scientific civil service and with the pro- 
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posal of changes in organization or poli- 
cies to promote the well-being of the sci- 
entific civil service. 

5) Centralization of all recruitment 
for permanent posts in the scientific civil 
service was placed in the Civil Service 
Commission. A new commissioner was 
added to the Civil Service Commission 
to oversee this responsibility. This “scien- 
tist” commissioner has responsibility for 
directing the recruitment programs for 
the scientific civil service. 

It should be noted that in the British 
civil service the term scientific civil serv- 
ice designates only those scientists and 
engineers who are engaged in research, 
development, and design activities. Engi- 
neers engaged in production, mainte- 
nance, surveying, and in such fields as 
civil, architectural, structural, and sani- 
tary engineering are found in a separate 
classification known as the “works group 
of professional classes.” The supporting 
subprofessicnal classes are in “technical 
grades.” This article does not touch on 
these employees but describes only the 
scientific civil service. 


Approach to Personnel Administration 


The British civil service approach in 
personnel administration has _ several 
major features relating to scientists and 
engineers engaged in research and de- 
velopment. Some of these are closely re- 
lated to the national culture and should 
be thus evaluated. A fundamental pre- 
cept is that there are no political appoint- 
ments in the British civil service. Pro- 
vided that his qualifications are satisfac- 
tory, a man can rise to the most senior 
position. This nonpolitical character of 
the entire civil service is reflected in the 
severe restrictions upon British civil serv- 
ants’ engaging in political activities or 
making public utterances of an official 
nature. Differences of opinion that may 
be felt by a government science adminis- 
trator will never be resolved in public 
statements. Other aspects, however, 
spring from British evaluation of their 
experience in recruitment, development, 
and retention of scientific personnel, and 
these aspects reflect a conscious desire to 
improve the vitality of the scientific civil 
service. 

An example of the British national sci- 
entific personnel policy is the recognition 
of the special needs of scientific person- 
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nel that is shown by the establishment of 
high-level scientific representation on the 
Civil Service Commission Selection 
Board, which is responsible for filling all 
permanent positions in the scientific civil 
service. The scientist commissioner, hold- 
ing a post established in 1945, and the 
scientific section that reports to him de- 
vote their time exclusively to finding and 
selecting scientists and engineers for 
permanent appointment to the scientific 
civil service. The present commissioner 
and scientific adviser, C. P. Snow, for- 
merly of Cambridge University, is recog- 
nized as a scientist. 

This high-level emphasis on sympa- 
thetic understanding and administration 
of recruitment, examining, and selection 
programs fosters development of a close 
and harmonious working relationship be- 
tween the scientific commissioner and the 
@hief scientists in the departments that 
employ scientific, engineering, and sup- 
porting personnel. The interviewing 
panels that determine the suitability of 
all candidates are made up of senior sci- 
entists from the employing departments 
under the chairmanship of the commis- 
sioner or a scientist whom he may appoint 
to represent him. Therefore, the selection 
of scientific personnel is made within a 
vertical framework of commission and 
department cooperation with a scientist 
civil service commissioner as its policy 
head. 


Organization 


As already mentioned, the term scien- 
tific civil service, as used in the British 
civil service, includes scientists, engineers, 
experimental officers, and scientific as- 
sistants. 

The scientific civil service has three 
principal breakdowns or classes. The first, 
the scientific officer class, which is the 
senior class within the scientific civil 
service, is recruited principally from first- 
and second-class university honors gradu- 
ates. This class is the creative, initiating, 
and directing element of the British sci- 
entific civil service. It forms the spear- 
head of the scientific attack and is sup- 
ported and aided by the other classes. 
Next is the experimental officer class, 
which is the main support of the scien- 
tific officer class; it is recruited both from 
university graduates and from men and 
women with technical training who have 
not completed university work. Experi- 
mental officers work under the general 
guidance of scientific officers, undertak- 
ing scientific responsibility frequently 
without detailed supervision. A member 
of the experimental officer class is nor- 
mally one*of a team working under the 
general guidance of a member of the sci- 
entific officer class. About 25 percent of 
the experimental officers have degrees. 
Those with significant achievement and 
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promise of creative ability may be se- 
lected by a promotion panel of scientists 
for entry into the scientific officer class, 
but the standards are high and only a 
small number of such promotions occur. 

The third class in the scientific civil 
service is the assistant (scientific) class. 
Its duties are to provide general assist- 
ance to the scientific officer and experi- 
mental officer classes: care and prepa- 
ration of apparatus, observation of 
experiments and tests, and related tasks. 
The assistant (scientific) class would cor- 
respond generally to the categories of 
laboratory mechanic and technician in 
the United States civil service. Its mem- 
bers are principally recruited from per- 
sons who have an equivalent of a high- 
school education and who have had some 
training in mathematics or science. 

In general, all these classes have fixed 
maximum age limits for recruitment to 
established posts. The upper age limit for 
appointment to the senior scientific officer 
grade is 31; for the scientific officer and 
assistant experimental officer grades, age 
28; and for the experimental officer 
grade, age 30. For the last-mentioned 
grade, the upper age limit is at present 
waived for candidates who have had par- 
ticularly useful experience. 

Special facilities exist that permit regu- 
lar ex-service officers and men to deduct 
their length of service from their age to 
enable them to have a “notional” age 
within the normal competition age limits. 
In this way, ex-service personnel can be 
recruited, and advantage is taken of this 
privilege especially in the experimental 
officer and assistant (scientific) classes. 

The major employing agencies of sci- 
entific personnel, such as the Admiralty, 
the Ministry of Supply, and the Depart- 
ment of Scientific and Industrial Re- 
search, have scientific sections responsible 
for the internal personnel management 
of the scientific civil service. These sec- 
tions reflect an organizational responsive- 
ness to the special needs of scientists 
within the organization. 

In the Admiralty, the scientific or- 
ganization is known as the Royal Naval 
Scientific Service. The chief of Royal 
Naval Scientific Service is H. F. Willis, 
an eminent scientist and former head 
of one of the principal Admiralty labo- 
ratories. The superintendent of scien- 
tific personnel, who is a member of the 
scientific civil service, is the personnel 
officer for the Royal Naval Scientific 
Service, the staff of which is employed 
in the headquarters organization and in 
the laboratories. All proposals to the 
Board of Admiralty involving appoint- 
ment, promotion, reassignment, transfer, 
and training are made by the chief of the 
Royal Naval Scientific Service or are 
delegated to the superintendent of scien- 
tific personnel. The personnel-processing, 
security, and other administrative func- 
tions, including the formal authorization 


of appointments, promotions, and dismis- 
sals, are executed by the establishment 
officer of the Admiralty. He is not in the 
Royal Naval Scientific Service, but he is 
responsible for the over-all administrative 
and personnel operation of the Ad- 
miralty. 

This same pattern of organization 
exists in the Ministry of Supply, which is 
the largest employer within the British 
Government of scientific and engineering 
personnel. The chief scientist, Owen 
Wansbrough-Jones, is a top official of 
the Ministry of Supply. The director of 
technical personnel administration in the 
Ministry of Supply is responsible to the 
chief scientist and performs essentially 
the same functions as those described for 
the superintendent of scientific personnel 
in the Royal Naval Scientific Service. 
However, the Ministry of Supply does not 
use any special designation for its scien- 
tific corps. 

Each major government department 
that employs a considerable number of 
different classes of scientific staff has its 
own scientific personnel section with re- 
sponsibility for personnel management 
in the scientific service of that depart- 
ment. 

An impression of the British scientific 
civil service widely held in this country 
is that all its members are in permanent 
positions with tenure and full civil-service 
perquisites. Actually, a large percentage 
of the employees in the scientific civil 
service, averaging in some departments as 
much as 30 percent of the total, hold 
temporary appointments without any ten- 
ure and are not under the civil-service 
retirement system. Temporary personnel 
may be appointed on sole authority of the 
departments, but in the event of reduc- 
tion in force, they provide a cushion for 
absorbing the cut. 

In 1955 there were 14,724 temporary 
and permanent employees in the scientific 
civil service. The scientific officer class 
had 3416, the experimental officer class 
6030, and the assistant (scientific) class 
5278 (2). 


Role of the Treasury 


Any discussion of British personnel pol- 
icy must start with the role of the Treas- 
ury. There is no counterpart among U.S. 
departments and agencies to the British 
Treasury. It is the senior government.de- 
partment responsible for over-all person- 
nel policies, staffing ceiling, and finance. 
Its functions are allied to those per- 
formed by the Bureau of the Budget, the 
Civil Service Commission, and the Gen- 
eral Accounting Office in the U.S. Gov- 
ernment. Through the Treasury’s control 
of staffing for each department, it exer- 
cises a direct effect on the number of 
higher level positions to be established in 
any year and on the degree of promotion 
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expectancy and the rate of promotion. 
In its role as financial agent for the gov- 
ernment, it determines the future of 
appropriations for current programs, ex- 
pansion plans, and new research facilities. 


Recruitment and Selection 


The Treasury assigns to each agency a 
complement of “established” positions 
based on its needs for maintaining a firm 
stability for the permanent staff. The 
ratio of temporary to permanent appoint- 
ments is therefore flexible. 

Scientific and supporting personnel in- 
terested in employment in British civil 
service may apply for either of two kinds 
of appointments: (i) the “unestablished” 
or temporary appointment without ten- 
ure, which is made by the agency or de- 
partment independent of age limits but 
is subject to the rules and regulations 
issued by the Treasury, or (ii) for “estab- 
lished” or permanent appointments ob- 
tainable only through open civil-service 
competition and conferring full civil- 
service privileges. 

The government departments advertise 
constantly for all grades and kinds of 
scientific staff in the principal newspapers 
and appropriate journals. Applicants who 
respond are considered for temporary 
appointments. The Civil Service Com- 
mission also advertises its open continu- 
ous competitions in the principal news- 
papers and appropriate journals. Paid 
advertising has been considered an essen- 
tial and continuing requirement during 
recent years. 

As already indicated, special action 
may be taken if necessary to fill highly 
specialized or other posts for which suit- 
able candidates are not available from 
existing staff. Posts at the intermediate 
level would be advertised (at appropriate 
grade and salary) by the Civil Service 
Commission in the usual way, with any 
necessary relaxation of normal age rules, 
and the process of selection would be as 
already described. In the case of the 
very highest posts, however, public ad- 
vertisement is not favored. Instead, all 
government and other scientists of the 
required standing are considered by high- 
level scientists and administrators, work- 
ing in conjunction with the Civil Service 
Commission, and the most suitable in- 
dividual available would be invited to 
accept the appointment. 

The selection of candidates for perma- 
nent appointment to the scientific. civil 
service is based essentially on a critical 
evaluation of school or university records, 
work accomplishments, and potential for 
development. The procedure for selecting 
candidates for appointments in the scien- 
tific civil service has already been de- 
scribed. It is similar to that followed by 
the Boards of Examiners in the U.S. civil 
service. However, a major difference is 
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that the British require a personal inter- 
view with each candidate. Candidates 
are invited for interviews only after the 
satisfactory conclusion of a basic review 
of their records and of the corroborative 
information obtained from references and 
other sources. Candidates who are invited 
to report for an interview receive their 
transportation expenses from the govern- 
ment. 

Because selection for permanent posi- 
tions is centralized in the Civil Service 
Commission, candidates need not apply 
for employment in particular depart- 
ments. Assignment of successful appli- 
cants is made by the commission, with 
advice of agency panel representatives, 
to individual departments. All appointees 
must agree to accept transfer anywhere in 
the scientific service of the department 


(3). 


Classification 


Employees in the scientific civil serv- 
ice who are recommended for advance- 
ment at the periodical promotion reviews 
(which cover grades up to and including 
principal scientific officer and senior ex- 
perimental officer) are considered by 
panels of their seniors. Promotion is usu- 
ally to the next higher grade in the class 
but, as already mentioned, “class-to- 
class” promotions are also possible. By 
means of annual confidential reports, a 
regular and systematic appraisal is made 
of actual performance and potential of 
all classes of’ staff. The duties and re- 
sponsibilities of the scientific staff do not 
affect promotion up to the level of prin- 
cipal scientific officer. The level of per- 
formance achieved and the promise that 
is demonstrated are the major criteria for 
promotion. 

The scientific officer class has six 
grades: scientific officer, senior scientific 
officer, principal scientific officer, senior 
principal scientific officer, deputy chief 
scientific officer, and chief scientific of- 
ficer. Entry of new appointees is normally 
to the scientific officer or the senior sci- 
entific officer grades. Promotion which is 
a change in grade is made only through 
movement to the next higher grade, such 
as from scientific officer to senior scien- 
tific officer. These promotions are initi- 
ated after decision by the reviewing 
panel of scientists. No change in duties 
and responsibilities is necessarily re- 
quired, either before or after a promotion 
to the principal scientific officer or the 
senior experimental officer level. Nor- 
mally positions at the senior principal 
scientific officer level and above carry a 
substantial measure of administrative re- 
sponsibility. It is recognized, however, 
that there are scientists of marked cre- 
ative ability whose advancement should 
not involve any break in their scientific 
work; in such cases, subject to the recom- 


mendation of a high-level selection board, 
the Treasury may approve promotion on 
“individual merit.” 

Although in theory no change in duties 
and responsibilities is necessary for a pro- 
motion, in fact, greater work responsibil- 
ity usually accompanies the action. How- 
ever, duties are described in broad terms 
such as “head of a branch conducting re- 
search in electronics” rather than in any 
detailed fashion. Classification, therefore, 
in the sense the word is taken in the U.S. 
civil service, that of placing a person in a 
particular grade after an objective evalu- 
ation of duties and responsibilities with- 
out major consideration of how these 
duties and responsibilities are being per- 
formed, does not exist for scientists in the 
British civil service. Instead, selection for 
promotion is made in recognition of em- 
ployee accomplishment, personal devel- 
opment, and future potential; it does not 
give any major weight to difficulty-of- 
job factors in the scientist’s current work 
assignment. 

Generally, the career expectancy of the 
new appointee fresh from the university 
to a scientific officer position is to reach 
the principal scientific officer grade dur- 
ing his career; about one: in six can be 
expected to proceed further. Promotion 
to this grade is achieved by demonstra- 
tion of scientific ability and generally also 
requires administrative abilities as well. 

There are, as already mentioned, a few 
posts in the senior principal scientific 
officer grade which are specifically set 
aside for scientists engaged on individual 
research and which carry no administra- 
tive responsibilities. Because the comple- 
ment of the scientific civil service in each 
department is assigned by the Treasury 
in terms of a specific number of posts in 
each grade, vacancies in such grades or 
assignment by Treasury of additional 
positions at the higher,grades must occur 
before promotions may be made. All 
posts of senior principal scientific officer 
and above are, in fact, individually ap- 
proved by the Treasury, and no sub- 
stantial alteration in their duties and 
responsibilities may be made without 
specific Treasury authority. Table 1 
shows the distribution of personnel in the 
British scientific civil service by classes, 
grades, and salary ranges on 1 July 1955. 


Professional Development 


Training within the scientific civil serv- 
ice reflects a dependence on career de- 
velopment of personnel for future scien- 
tific leadership and accomplishment. Ex- 
cept for ‘top laboratory or chief scientist 
positions, for which the whole scientific 
civil service may be combed to obtain the 
best individual available, or in the case 
of the need of a highly specialized scien- 
tist not found within the roster of the 
service, the higher positions are normally 


569 











filled by promotion from within. The 
need for continuing development of 
young scientists who are brought in at a 
young age in the scientific officer class 
creates a sensitivity among supervisory 
scientists toward their personal responsi- 
bility for providing both climate and 
policies that will lead to the maximum 
professional growth of the reporting staff. 

Such techniques are used as attach- 
ment of junior scientists to those with 
greater experience; the rotation of assign- 
ment of scientists among the laboratories 
and headquarters staff, including occa- 
sional interchange with scientists in other 
parts of the British Commonwealth; the 
appraisal of each employee of the scien- 
tific service through annual confidential 
reports, both to determine his progress 
and to help to decide on promotion; the 
assignment of staff to universities or pri- 
vate laboratories for special training, and 
the participation of staff in employee de- 
velopment conferences, In addition, fel- 
lowships and attendance at staff colleges 
are also possible. 


Role of the Staff Association 


Employee-management _ negotiating 
machinery is very highly developed in the 
British civil service. There are negotia- 
tions between departments and recog- 
nized staff associations; negotiations 
through the national and departmental 
Whitley Councils composed of represen- 
tatives of the government and of staff as- 
sociations; and the existence of an arbi- 


tration tribunal in the Ministry of La- 
bour. 

Civil servants are encouraged to join 
the staff association that represents their 
particular occupational class (4). The 
large majority of the scientific civil serv- 
ice, including personnel in the highest 
ranks, are members of the Institution of 
Professional Civil Servants, which is one 
of the larger staff associations. The Insti- 
tution of Professional Civil Servants has 
the right to consultation with manage- 
ment of a department or of the Treasury 
on proposals affecting their members. It 
also has the right to request arbitration 
on cases where no satisfactory agreement 
may be negotiated with the department 
concerned through the arbitration tri- 
bunal established in the Ministry of La- 
bour. A member of the scientific civil 
service with a claim or grievance on pro- 
motion, working conditions, or related 
problems would ordinarily not handle the 
situation personally. He would submit 
his case to the local Whitley Council or 
to the Institution of Professional Civil 
Servants, which would then make an ap- 
propriate investigation and discuss the 
claim or grievance with persons on the 
appropriate management levels. The em- 
ployee would normally accept as final the 
outcome of this negotiation, but has the 
right of appeal to the permanent secre- 
tary of his department and even to the 
Minister. Similarly, in any problems af- 
fecting the scientific civil service as a 
class, the Institution of Professional Civil 
Servants would be the agent for propos- 
ing and negotiating a remedy. 


Table 1. Personnel and pay in the British scientific civil service (5). The fraction /% in 
the “Personnel” columns means that administrative arrangements give certain individuals 


some of the advantages of the higher rank. 














Personnel 
Position —— Annual pay (£) 
Established Temporary Total 
Scientific officer class 
Posts above chief scientific officer 19 3 22 4500 
3750 
3250 
2850 
Chief scientific officer 33 33 2600 
Deputy chief scientific officer 113% 7% 121 2050-2225 
Senior principal scientific officer 388 17% 405% 1700-1950 
Principal scientific officer 1128 107% 1235'% 1245-1595 
Senior scientific officer 807 104 911 1070-1245 
Scientific officer 390 298 688 513 10s-925 
Total 28782 537% 3416 
Experimental officer class 
Chief experimental officer 4 48 1355-1595 
Senior experimental officer 1198 85 1283 1125-1325 
Experimental officer 2552 397% 29491, 790-960 
Assistant experimental officer 1268 481% 1749% 320 10s-700 
Total 5064 966 6030 
Assistant (scientific) class 
Senior assistant 938 84 1022 605-815 
Established assistant 1674 1674 280 10s-575 
Temporary assistant 2582 2582 240 10s-523 10s 
Total 2612 2666 5278 
570 


Retirement 


Retirement in the British civil service 
is set up on a noncontributing basis. Upon 
reaching the minimum retirement age, 
normally 60, an employee who has had at 
least 10 years’ service may retire with a 
pension calculated at the rate of 1/80 
of his average annual salary during the 
last 3 years of his service for every com- 
pleted year of service, subject to a maxi- 
mum of 45. In addition, he receives a 
tax-free lump sum calculated at the rate 
of 3/80 of his average salary for every 
completed year of service. For example, 
a man with 40 years of experience would 
retire at half the annual pay of the aver- 
age of his last 3 years of employment, and 
in addition he would receive a tax-free 
lump sum payment of 1.5 times his aver- 
age 3-year salary. 


Evaluation 


A broad evaluation of the advantages 
and disadvantages of British civil service 
policies and methods for management of 
the scientific and supporting staff shows 
the following positive valucs: 

1) Sensitivity toward the special per- 
sonnet requirements of creative scientific 
research work exists at top management 
levels in the British Civil Service Com- 
mission and in the employing depart- 
ments. This is reflected in the organiza- 
tion of the departments and of the Civil 
Service Commission, whereby they give 
full consideration to recruitment and 
management of scientific personnel. 

2) Members of the scientific civil serv- 
ice regard themselves as a separate corps 
with their own leadership. This enhances 
their morale and prestige. Scientists have 
a voice in recruitment, promotion, train- 
ing, and matters of working conditions. 
Harmonious working relationships exist 
between the Civil Service Commission 
and the employing departments. 

3) There is consistent and uniform 
application of the principle that scientists 
and their accomplishments may only be 
properly and acceptably evaluated by 
their peers. This is the basis for the use 
of a panel of senior scientists in major 
administrative areas. This pancl is used 
to advise authoritatively on suitability for 
permanent appointment, to decide on 
promotions to higher grades, and to select 
candidates for appointment from within 
the service to the scientific officer class. 

4) Channels of communication for 
discussion, understanding, and solution 
of personnel problems exist at all man- 
agement levels between the staff and the 
top management of the employing de- 
partments. First, the top reporting rela- 
tionship of the chief scientist of a depart- 
ment and his dual role as the spokesman 
for the unified scientific service of which 
he is the chief within the department are 
major factors in obtaining top-level con- 
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sideration of significant personnel needs. 
Second, the Institution of Professional 
Civil Servants, a staff association that is 
officially recognized by the Treasury and 
by the departments, acts as a representa- 
tive spokesman and negotiator for the 
scientific staff as a whole or for individual 
scientists, on any policy, practice, or 
problem requiring top-level decision by 
the head of the department, by the Treas- 
ury, or by Parliament. If necessary, the 
Institution of Professional Civil Servants 
may carry a case beyond the Minister to 
an arbitration tribunal set up in the Min- 
istry of Labour. Third, the national and 
departmental Whitley Councils on which 
representatives of the employees—the 
“staff side’—and the representatives of 
top department management—‘“the offi- 
cial side’”—mceet to discuss and to decide 
on policies and practices affecting more 
than one occupational class of the civil 
service provide a clearing house for prob- 
lems. 

5) The tax-free substantial lump-sum 
payment at retirement and the noncon- 
tributing retirement system effective after 
10 years of service at age 60 create a 
strong incentive for senior scientists to 
remain in the service. 

6) Full recognition and use is made 
of policies covering fellowships, training 
at government expense at universities, 
encouragement of attendance at profes- 
sional meetings, and paid advertising of 
vacancies in newspapers and journals. 

7) The establishment of a policy that 
individual scientists with creative re- 
search talent may rise to top positions 
without administrative or supervisory re- 
sponsibilities and assignment of comple- 
ment for that purpose is an excellent in- 
centive. 

8) The interdepartmental scientific 
panel, which is composed of top scientists 
and establishment officers of the adminis- 


trative class who represent their depart- 
ments, as well as representatives of the 
Treasury, in overseeing the welfare of 
the scientific civil service and in promot- 
ing acceptance of government-wide poli- 
cies that will improve the service is a 
major factor in assuring continuity of 
progressive policies. 

Although the purpose of this report is 
to suggest that British experience might 
include concepts applicable to the man- 
agement of scientists in the United States, 
it may be relevant to point out certain 
disadvantages from the American point 
of view of the British scientific civil serv- 
ice. These should, of course, be evaluated 
in the light of the very marked cultural 
differences between the two nations. 

1) The promotion rate is considerably 
slower than it is in the United States. It 
is considered that an outstanding scientist 
will reach the grade of principal scientific 
officer in his early 30’s or from 10 to 15 
years after his entrance in the service two 
grades below. 

2) The stratification among the three 
classes in the scientific service is sharply 
defined and reflects to some extent the 
national educational system. Opportu- 
nity for mobility upward toward the sci- 
entific officer class is limited, although it 
should be noted that the normal educa- 
tional qualifications are waived in the 
cases of those who are promoted from 
class to class. 

3) The rigid maximum age limit for 
entry into the scientific officer class makes 
it impossible, except in special cases, for 
individuals over 31 with the necessary sci- 
entific attainments to obtain permanent 
posts in the government service. How- 
ever, as has already been noted, they may 
obtain temporary appointments and have 
the benefits of a special contributory 
super-annuation scheme. There are no 
such restrictions with regard to the other 


Uptake and Turnover of 
Calcium-45 by the Guppy 


The possible contamination of marine 
and fresh water supplies with radioactive 
materials was forcefully indicated follow- 
ing the 1954 atomic bomb tests carried 
out in the Pacific islands. Although the 
prospect of wartime contamination from 
detonation of atomic weapons is remote, 
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accidental pollution of water supplies 
may occur during efforts to dispose of 
radioactive by-products from peacetime 
usage of radioactive materials. Contami- 
nation of water supplies may also result 
in the accumulation of radioactivity in 
food fishes. Such accumulation may ad- 


two (lower) classes, but it will be evident 
that there is a marked tendency in the 
United Kingdom to expect the young 
scientist to decide very early where his 
career lies and not to give him any great 
facilities for changing to government 
service after he has reached the age of 31. 

4) The salary scales for the top posi- 
tions in the scientific class are not at a 
parity with top positions in the adminis- 
trative class. This places the scientific 
civil service in a position secondary to 
that of the administrative class in the 
civil-service structure and culture. 

In summary, there are many areas in 
the management of scientific personnel 
where the British have made valuable 
progress to be noted by other public civil- 
service systems that employ scientists. In 
common with the public service in other 
countries, many pressing problems con- 
stantly face them in their struggle to ob- 
tain and keep a fair share of creative sci- 
entific talent in the face of a national 
shortage of supply. The British civil serv- 
ice is alert to this challenge and continu- 
ously strives to meet it through a person- 
nel system that features careful selection, 
professional development, and develop- 
ment of trust on the part of those who are 
members of the service in the major ad- 
ministrative decisions as made by their 
fellow scientists. 
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versely effect the nutritional economy 
and medical status of the world’s popu- 
lation. : 
Andrews (1) has recently indicated 
that if the fission products of a nominal 
atomic bomb were mixed into the water 
of Lake Mead, an individual would have 
to drink 50,000 cubic feet of water to 
reach the tolerance value for strontium- 
90. However, if one assumes that fission 
products from waste effluents or bombs 
are not evenly distributed but may be 
concentrated in relatively local areas of 
the oceans or of bodies of fresh water for 
a given period of time, an entirely differ- 
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ent situation may occur. It is conceivable 
that migratory fishes such as salmon, tuna 
and others may accumulate sufficient 
radioactivity in one area and transport 
this activity to another area some dis- 
tance from the original source of con- 
tamination. Furthermore, fishes are able 
to concentrate and retain radioactive 
nuclides in their tissues (2-5) for various 
lengths of time, depending on the nuclide 
and its physicochemical and biological 
half-life. The tremendous increase in the 
production and use of radioactive ma- 
terials has accentuated the need for in- 
formation concerning this problem, Al- 
though various investigations have been 
carried out and have appeared as reports 
of the U.S. Atomic Energy Commission 
(2-4), few articles are available in the 
formal literature (5). 

In conjunction with other studies (6), 
it was necessary to obtain information 
concerning the rate of uptake of cal- 
cium-45 from water, and the rate of 
turnover of this nuclide by the guppy, 
Lebistes reticulatus. The data I have ob- 
tained may be of interest to a wide seg- 
ment of the scientific community, and 
they form the basis for this article. 


Experimental Detail 


Normal, wild-type, adult male guppies 
were obtained commercially, and lor- 
dotic guppies were raised in our labora- 
tory (7). The fish averaged about 125 
milligrams in weight (70 to 230 milli- 
grams), and they were approximately 3 
to 8 months old. The animals were fed 
commercial dried food supplemented 
daily with frozen brine shrimp and tubi- 
fex worms when available. The tempera- 
ture of the aquariums was maintained at 
22° +3°C (7, 8). 
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Fig. 1. Uptake of calcium-45 by wild-type 
Lebistes versus days in water containing 


the isotope. Open circles represent two to 
four fish; closed circles, five to six fish, 
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For analyses of radioactivity, fish were 
removed with a net, sacrificed by im- 
mersion in boiling water for 1 minute, 
rinsed with tap water, blotted on cellu- 
lose tissue, and weighed to the nearest 
milligram. In some experiments, tissues 
were obtained by dissection with needles, 
and the representative tissues were 
weighed to the nearest 0.01 milligram 
(Roller Smith 25-milligram torsion bal- 
ance). The fish or tissues were digested 
in 0.25 to 1.0 milliliters of nitric acid for 
1 to 2 hours with the aid of steam at 
100°C. The digests were diluted with 1 
to 10 milliliters of distilled water, and 
100-microliter aliquot portions were 
plated in desicoted stainless steel cups, 
dried slowly, and counted in a window- 
less gas-flow counter. A sufficient num- 
ber of counts were taken to assure a 
statistical error below 5 percent. Appro- 
priate corrections for self-absorption, 
when necessary, were made by weighing 
dried aliquot portions of the digests and 
by reference to a previously determined 
standard curve. Corrections for physico- 
chemical decay were made in the usual 
manner, The efficiency of the counter 
was such that 1 millicurie of calcium-45 
yielded approximately 10° counts per 
minute. The calcium-45 was obtained 
from Oak Ridge National Laboratory in 
the form of carrier-free calcium chloride. 


Uptake of Calcium-45 


The rate at which guppies take up 
calcium-45 ‘was determined by placing 
10 to 12 male fish in glass aquariums 
containing 500 milliliters of the isotope. 
At this population density, the quantity 
of radioisotope removed from the water 
by the fish was sufficiently low so that no 
changes in the concentration of radio- 
isotope in the water could be observed. 
In order to compensate for physicochem- 
ical decay of the isotope and to replace 
water lost by evaporation, distilled water 
was added three times weekly in such a 
way that the isotope activity varied less 
than + 5 percent during the experimental 
period. 

The results obtained from these ex- 
periments (Fig. 1) demonstrate the rapid 
incorporation of radioactivity in the body 
of the fish. This incorporation was linear 
during the 29-day experimental period 
at all concentrations thus far tested. The 
rate of accumulation of calcium-45 is 
consistent and reproducible. Thus the 
results of a second experiment (closed 
circles) repeated about 4 months later 
with water containing 10° counts per 
minute, per milliliter of calcium-45 are 
identical with the results of the first ex- 
periment. Each open circle represents 
average data obtained on two to four 
fish; the closed circles describe data from 
five to six fish. Since some radioactivity 
might adhere to the mucoid substance 
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Fig. 2. Rate of uptake of calcium-45 by 
Lebistes versus activity of the water in 
which they were maintained. Each point 
represents data obtained on six to 30 fish 
in 12 experiments. 


3 
@ SPINE Maw 


2r Heads tx 10" 
ToTAL «= 14.8x10° 
tk VISCERA 12x10* 


UPTAKE ca*® c.p.msioomg. 
° 
T 








2 x 10* 
MUSCLE 15x10" 
i nea — conic 
0 
| | | 
[2) 5 10 
DAYS 


Fig. 3. Uptake of calcium-45 by various 
tissues from wild-type Lebistes versus days 
in water containing 1.8 x 10° counts per 
minute, per milliliter. Values for each tis- 
sue represent rate of uptake of calcium-45 
in terms of counts per minute, per 100 
milligrams, per day. 


covering the surface of the fish by ad- 
sorption, the quantity of nuclide ad- 
sorbed in this manner was determined 
by analyzing fish that had been dipped 
in the experimental aquariums for 1 to 
2 minutes. Although the adsorbed activity 
was relatively low, ranging from 0 to 5 
times more than that absorbed by the 
undipped controls, all data were cor- 
rected for this activity. 

The linear relationship between the 
amount of calcium-45 taken up by the 
body of the fish and the time in which 
the fish were immersed in radioactive 
water of constant activity appears to be 
in contrast with the reports of Lovelace 
and Podoliak (5) and Prosser et al. (2). 
These investigators studied, respectively, 
the uptake of calcium-45 in trout and 
of strontium-89 in goldfish, and cen- 
cluded that the rate of uptake of iso- 
topes from water decreases with time. 
However, these authors plotted their 
data logarithmically. When their data 
are replotted in the form presented in 
this article, it is found that their data 
are consistent. 

The concentration of calcium-45 used 
in these experiments during the short, 
29-day experimental period had little, if 
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any, adverse effect on the fish. Although 
occasional fish died during the experi- 
mental period, these losses were entirely 
consistent with our experience and were 
to be expected. Since the relationship of 
rate of uptake with time is linear, many 
later experiments were performed dur- 
ing a shorter, 10-day period, which was 
long enough for the fish to accumulate 
sufficient activity for analysis. 

The rate of accumulation of calcium- 
45 by the total body of both the lordotic 
and the wild-type guppy is related to the 
concentratior. of isotope in the water in 
which they swim (Fig. 2). When the 
logarithm of the rate of uptake of the 
isotope (counts per minute, per 100 mil- 
ligrams, per day) is plotted against the 
logarithm of the specific activity of the 
external medium (counts per minute, 
per milliliter), it can be seen that the 
experimental data are adequately de- 
scribed in the form of logarithmic equa- 
tions for both strains of fish. The lines 
of the graph were fitted to the experi- 
mental data by the method of least 
squares. It is evident that the slopes of 
the lines for both strains of fish are the 
same. However, unpublished data show 
that the rate of uptake of calcium-45 by 
the lordotic guppy is significantly lower 
than the rate for the wild strain. The 
relationship between the rate of uptake 
of calcium-45 and the concentration of 
nuclide in the external medium is es- 
sentially in agreement with Prosser’s data 
(2) but differs from the data of Love- 
lace and: Podoliak (5). The latter au- 
thors concluded that the uptake of cal- 
cium-45 from water is independent of 
the concentration of the isotope in the 
external medium. Apparently, the inter- 
pretation made by these investigators is 
based on insufficient data, for the ex- 
perimental concentration differences of 
the water were too small to yield un- 
equivocal data. 

The various organs of the body such 
as the spine, head, viscera, and muscle 
also take up isotope in a linear fash- 


ACTIVITY, c.p.m./ 100mg, day 
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Fig. 4. Activity of calcium-45 incorporated 
by wild-type Lebistes versus concentration 
of inactive calcium contained in the water. 
Each point represents rate of uptake de- 
termined on five to six fish. The water 
contained 1.4 X 10° counts per minute, per 
milliter (see Fig. 3). 
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Table 1. The uptake of calcium-45 by wild-type Lebistes of different ages. The water 
contained 10° counts per minute, per milliliter. The numbers in parentheses indicate the 


range of weight. 








Relative uptaket 








Age No. of fish* - Pee aire 
(day) (pair) bt er 
1 6 6.7 ( 5.4to 7.5) 0.923 + 0.004 
20 5 13.2 ( 9.7 to 16.3) 0.921 + 0.009 
43 6 24.2 (15.9 to 38.9) 0.912 + 0.007 
78 9 85.1 ( 66 to 106 ) 0.888 + 0.010 
Adult (male) 8 113.1 ( 65 to 162 ) 0.793 + 0.006 


* Each pair represents an experimental animal and one dipped momentarily as its control. 
} Relative uptake =log [(uptake in count/min, per 100 mg, per day) /(water activity in count/min, 


per ml)]. 
t Standard error = [Zd2/n(n—1)]*. 


ion, but the rate of uptake differs for 
each organ as shown in Fig. 3. The spine, 
containing the highest concentration of 
calcium, accumulated calcium-45 at a 
rate that is twice as great as the rate of 
uptake for the total fish. Muscle tissue, 
however, accumulated the isotope at a 
rate that is one-tenth that for the total 
fish. The difference in the rate of up- 
take of spine and muscle appears to be 
consistent with the calcium concentra- 
tion of the two tissues, for the spine 
contains about 12 times as much calcium 
as muscle tissue on a dry-weight basis 
(9k. 

On the other hand, the visceral or- 
gans accumulate the isotope at approx- 
imately the same rate as the total body. 
The relatively high rate of incorpora- 
tion by the viscera in comparison with 
the rate of incorporation by muscle is 
presumably the result of the greater pro- 
portion of blood in visceral tissue which 
is in equilibrium with the absorption 
mechanism in the gills (10). Since the 
visceral tissues include the intestinal 
tract, it is possible that some of the ac- 
tivity was owing to activity in the in- 
testinal contents and the feces. 

The rate of uptake of radioactive 
calcium-45 depends to a considerable 
extent on the concentration of inactive 
calcium present in the water, as is shown 
in Fig. 4, These data were obtained by 
placing fish in water containing added 
amounts of neutral calcium chloride and 
the same amount of radioactive calcium- 
45. After a 10-day experimental period, 
the fish were sacrificed, and the rate of 
uptake determined. It can be seen that 
increasing the inactive calcium concen- 
tration decreases the rate of incorpora- 
tion of calcium-45 by the total body of 
the fish in a manner consistent with a 
logarithmic function. 

The effect of age on the rate of uptake 
of calcium-45 from .water was deter- 
mined by isolating pregnant female gup- 
pies until young were produced. When 
the young reached the required age, they 
were placed in water containing cal- 
cium-45 for 3 days, and the rate of up- 
take of the isotope by the fish was de- 
termined in the usual way. 


Since sexual dimorphism does not be- 
come apparent in guppies raised under 
the conditions existing in this laboratory 
until 60 to 90 days of age, all young up 
to 43 days of age were considered to be 
male guppies. However, the 78-day-old 
guppies were selected when possible, and 
they represent the male sex for the most 
part. It is apparent (Table 1) that the 
rate of uptake of calcium-45 by young 
guppies is constant during the first 20 
days of life but greater than the rate of 
uptake by adults, After the initial phase, 
the rate of uptake gradually decreases 
to that of the adult. Since the newborn 
guppy (8) contains less calcium (0.4 
percent of wet weight) than the adult 
male (1.14 percent wet weight), the 
greater rate of uptake during the initial 
phases of growth corresponds to the pe- 
riod of maximal calcification of miner- 
alized tissues. 


Turnover of Calcium-45 


The rate of turnover of calcium-45 
was studied by placing fish in water con- 
taining isotope at a concentration of ap- 
proximately 2x 10° counts per minute, 
per milliliter for 10,days in order to in- 
corporate sufficient isotope for analysis. 
The fish were then transferred to con- 
ditioned isotope-free water at a density 
of 20 fish per gallon, and they were 
transferred to new water at 3-hour in- 
tervals during the first day, at-daily in- 
tervals for the next 4 days, and at 5-day 
intervals thereafter. All data have been 
corrected for natural decay of the nu- 
clide. 

The loss of radioactivity (Fig. 5) from 
the total fish may be divided into three 
major components that are adequately 
described by first-order reactions vary- 
ing from very fast to very slow. The 
first rapid component, with a biological 
half-life of 3 days, represents loosely 
bound calcium-45 derived from soft 
body tissues and body surfaces of the 
fish. A second component, with a bio- 
logical half-life of 137 days, presumably 
represents more tightly bound calcium- 
45 in muscle and connective tissues. A 
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very slow third component represents 
calcium-45 which is incorporated in bone 
and other osseous tissues such as the 
scales, fin rays, and so forth. This com- 
ponent has a biological half-life of at 
least 300 days. Other components with 
longer half-lives may be present. The 
short experimental period does not per- 
mit a better approximation, but it has 
not been possible to maintain the an- 
imals for a longer length of time under 
the experimental conditions used. 

In some experiments, the loss of cal- 
cium-45 from viscera, muscle, head, and 
spine was determined as shown in Fig. 
6. It is apparent that visceral tissues 
lose most of the calcium nuclide during 
the first few days. The rapid loss cor- 
responds to the first short half-life com- 
ponent illustrated in Fig. 5. However, 
small amounts of the isotope were still 
present in the viscera after the fish had 
been in isotope-free water for 40 days. 
Since the visceral tissues include the in- 
testinal tract, the residual radioactivity 
may represent calcium ion which is be- 
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Fig. 5. Turnover of calcium-45 by wild- 
type Lebistes versus days in water contain- 
ing no isotope. The figures in parentheses 
indicate number of fish averaged from four 
experiments. The inset depicts an ex- 
panded representation during the first 5 
days. Fish contained about 10° counts per 
minute, per 100 milligrams on day zero 
of turnover. 
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Fig. 6. Turnover of calcium-45 by various 
tissues from wild-type Lebistes versus days 
in water containing no isotope. Each point 
represents average data on four to 10 fish 
from four experiments. O, spine; , head; 
@, muscle; ©, viscera. Fish contained 
about 10° counts per minute, per 100 mil- 
ligrams on day zero of turnover. 
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Table 2. Distribution of calcium-45 in tissues of wild-type male Lebistes. ‘The numbers 
in parentheses indicate number of fish analyzed. 





Uptake + standard error 


(10 days) 


Turnover + standard error 


(40 days) 





Body weight 


Distribution 


(%) (%) 


Body weight Distribution 
(%) (%) 





Carcass 100.0+ 7.26 (15) 100.0+2.92(15) 100.0+4.02(7) 100.0+5.43 (8) 
Head 19.7+0.42 (14) 21.34+1.12 (14) . 19.141.09(7) 34.42.08 (7) 
Viscera 12.740.49 (14)  7.3+0.48(14) 11.640.32(6)  0.5+0.04 (5) 
Muscle* 40.0 (14) 3,740.31 (14) 40.0 (5) 2.6+0.46 (5) 
Spine 2840.15 (14) 6.2+0.36(14)  2.8+40.21(7)  19.441.04 (7) 
Remaindert 24.8+0.44 (13) 61.542.32 (13)° 26.541.02(8) 43.1 + 2.38 (6) 





* Muscle tissue estimated to comprise 40 percent of body weight, ¢ Calculated by difference. 


ing excreted. Muscle tissue loses radio- 
active calcium more slowly than the vis- 
cera and apparently corresponds to the 
second component (7j=137 days) dis- 
cussed in the preceding paragraph. 

In contrast to viscera and muscle, the 
spine continues to incorporate calcium- 
45 for the first 10 days the fish are placed 
in inactive water. The additional cal- 
cium-45 is presumably obtained from 
redistribution of the isotope from tissues 
in which it is only loosely bound, There- 
after, the rate of calcium turnover is ex- 
ceedingly slow. An approximation of the 
biological half-life of the calcium-45 of 
the spine estimated from the last 15 days 
of the experiment is about 600 days or 
more, The head, consisting largely of 
osseous tissues, behaves in a fashion sim- 
ilar to the spine but with some of the 
characteristics of softer tissues. 


Distribution of Calcium-45 


The distribution of calcium-45 in 
various tissues at the end of 10 days of 
uptake from isotopic water and after 40 
days turnover is shown in Table 2. The 
differential accumulation of the isotope 
in osseous tissues is evident. Thus, the 
spine, which comprises only 2.8 percent 
of the body weight, accounts for 6.2 per- 
cent of the total body radioactivity after 
10 days of uptake and 19.4 percent of 
the total activity after 40 days of turn- 
over. On the other hand, muscle tissue 
comprises about 40 percent of the body 
weight but contains only 3.7 percent of 
the total body activity after 10 days of 
uptake. The viscera, however, accumu- 
late a good deal of the isotope which is 
turned over at a very rapid rate, as has 
been shown. The data shown in Table 
2 are necessarily arbitrary because it was 
necessary to assume that muscle com- 
prises 40 percent’ of the body weight. 
The remainder of the fish includes the 
scales, skin, fins, and ribs, and amounts 
to about 25 percent of the body weight. 
Since most of this residue is composed 
of osseous tissues, it is not surprising 
that this tissue accumulated about 62 
percent of the total activity in the body 


of the animals. The distribution of cal- 
cium-45 in muscle tissue of Lebistes is 
similar to the distribution of this iso- 
tope in muscle tissue of the salt-water 


Tilapia (11), 


Conclusions 


It is apparent from these studies that 
fish accumulate considerable quantities 
of calcium-45 and other radioactive nu- 
clides (2-5) from the water in which 
they swim. Many radioactive elements 
such ‘as calcium-45, carbon-14, stronti- 
um-90, and others become fixed in os- 
seous tissues and may remain in these 
tissues for a long time, Although this 
article deals only with calcium-45, a rel- 
atively short-lived isotope (Ti =163 
days), bone seeking elements with longer 
half-lives, such as strontium-90, (7j= 25 
years), may remain in osseous tissues in 
significant quantities throughout the life 
of the fish. With incorporated calcium- 
45, however, natural decay of the nu- 
clide would remove about 75 percent of 
the activity in a year. 
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A. H. Hersh, Geneticist 


Amos Henry Hersh was born on 2 No- 
vember 1891 in Quarryville, Pennsyl- 
vania, a village near Lancaster. In the 
latter town, he attended the Boys’ High 
School and, later, Franklin and Marshall 
College, where he was graduated with an 
A.B. degree in 1914. He remained in 
Lancaster another year and attained the 
M.A. degree in 1915. 

His interest in developmental zoology 
attracted him to Edwin Conklin, whose 
assistant he became in 1915. Thus began 
his teaching and research career. From 
1916 to 1918, he held an instructorship 
at Kansas State College and, the follow- 
ing year, a similar appointment at Mar- 
quette University. 

A new phase in his scientific career be- 
gan with his appointment as fellow in 
zoology at the University of Illinois in 
1919. Again, development was the at- 
traction, and Charles Zeleny, embryolo- 
gist and geneticist, gladly accepted him 
as a graduate student in the promising 
field of genetics. Zeleny had the gift of 
opening the eyes of students to genetics, 
then the infant child of the biological 
sciences. Hersh came to the University of 
Illinois during the exciting years when 
“Uncle” Henry B. Ward was head of the 
zoology department, Victor Shelford was 
pioneering in ecology, H. B. Lewis in 
biochemistry, Harley van Cleave in in- 
vertebrate zoology, Kudo in parasitology, 
and John Sterling Kingsley, a creative 
morphologist, was rounding out a life of 
teaching and research in comparative 
anatomy. This was the exciting environ- 
ment in which Amos Hersh found him- 
self during his 3-year association with the 
zoology department of the university. 

His studies culminated in a Ph.D. de- 
gree, awarded in 1922. Here too, he met 
his future wife, Roselle Karrer, also a 
graduate student in Zeleny’s laboratory, 
whom he married in 1922. Two sons 
were born to them. 
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Except for 1 year at the University of 
Michigan (1923), Dr. Hersh spent the 
remainder of his life in teaching and re- 
search at Western Reserve University, 
whcre he was advanced in due course 
from assistant professor to full professor. 
From the very beginning of this associa- 
tion, he carried on intensive research 
studies. In his 32-year tenure he pub- 
lished more than 50 papers, beginning 
with Drosophila studies and expanding 
into allometric growth and human hered- 
ity problems. 

His contributions to genetics, in a 
sense, are threefold: determination of 
rates of facet-formation in relation to 
temperature in the bar-eyed series in 
Drosophila, a study instigated by Zeleny 
and his group; application of the allo- 
metric growth formula to developmental 
problems, including contributions to theo- 
retical genetics; and a series of studies 
on human heredity, together with Robert 
M. Stecher and others. Each of these ap- 
proaches yielded fruit. His desire to re- 
duce biological processes to simple quan- 
titative mathematical relationships was 
outstanding. This is evident throughout 
all his work. His early work on the ap- 
plication of the relative growth equation 
to evolutionary processes is but a single 
example of this mathematical unification. 

This phase resulted in an unusual and 
frequently quoted study, Evolutionary 
Relative Growth in the Titanotheres 
(1934), in which Hersh “tested in an ad- 
mirable way” [Goldschmidt, Physiologi- 
cal Genetics (McGraw-Hill, New York, 
1938), p. 211] the phylogenetic signifi- 
cance of the theory that form was a type 
of automatic pattern formation, that 
“something connected with growth pro- 
duced at a definite time and place and 
in a definite quantity sets the pace for the 
working of differential growth by fixing 
the numerical value of the constants in 
the formula.” Later he extended this con- 


cept to the antero-posterior gradient 
studies in the Notonecta. After this, 
he ingeniously demonstrated that this 
growth function could be applied to the 
study of the development effects of 
genes. This was the work on the bar- 
eyed mosaics in Drosophila, in which 
one of us (F. DeM.) was fortunate to 
have a share. 

More recently, he turned from theo- 
retical genetics to human genetics. In 
this phase, he worked with another keen 
student of human heredity, Stecher. 
With Hersh’s theoretical knowledge and 
Stecher’s long clinical background, along 
with the assistance of several others, the 
two formed the core for investigations in 
the young field of human genetics. This 
friendly association led to the study of 
numerous problems, such as gout, the 
heredity of ankylosing spondylitis, ge- 
netics of rheumatoid arthritis, Heberden’s 
nodes, hyperuricemia, and the inheri- 
tance and development clinodactyly. Just 
prior to his death on 28 August 1955, he 
published with O. P. Kimball a paper 
on the genetics of epilepsy. Three other 
papers in this general field have appeared 
posthumously in various journals. 

Our association with Hersh spanned 
almost 26 years. We are happy to state 
that after our frequent conferences with 
Hersh, often quite brief, we were invari- 
ably the gainers. Some observation, an 
explanation, a witticism sometimes inci- 
sive, bespoke the clarity of his thought. 
His undergraduate students at times 
could not understand him; he assumed 
intelligence on their part and his exposi- 
tions might omit steps, that they, in the 
throes of learning to think, felt necessary. 
At the graduate level students began to 
appreciate more fully his clarity, accu- 
racy, and logic as well as the implications 
of his observations. He became recog- 
nized as one of the,best minds on the 
campus. His Alma Mater, Franklin and 
Marshall College, in recognition of his 
attainments, awarded him an honorary 
D.Sc. degree in 1946. 

Seemingly without ambition for prefer- 
ment or honors, he nevertheless gave evi- 
dence of a quiet inner driving force that 
did not desert him even in the last 2 or 
3 years of his life, when, in spite of fail- 
ing health, he remained alert and active 
in his teaching and in his researches. 

D. P. Quirinc 
Western Reserve University 
Cleveland, Ohio 

F. DeMarinis 
Fenn College, Cleveland, Ohio 








News of Science 


Indians in the Peruvian Andes 


Biological studies of an isolated human 
group of some 1700 Vicos Indians who 
live in a high, cold valley in the Peruvian 
Andes, the Callejon de Huaylas, have 
been carried out during the past 6 months 
at a 36,000-acre hacienda rented and 
operated by Cornell University. These 
studies, made possible by Cornell’s field 
facilities and by National Science Foun- 
dation and U.S. Public Health Service 
grants, were organized by Marshall T. 
Newman, associate curator of physical 
anthropology at the Smithsonian Institu- 
tion. 

He made physical studies on the In- 
dian school boys and men and found 
them to be very small—almost dwarfed 
in stature and especially low in body 
weight. The adult man averaged less than 
5 feet 1 inch in stature and 114 pounds 
in weight. The boys were puny and 
underdeveloped. On the other hand, 
many of the men were sturdy and well 
muscled and had very large lung capac- 
ity, enough to supply oxygen for heavy 
work at 10,000 to 12,000-feet altitude. 
Only one or two out of more than 200 
men could be considered fat by our 
standards. In large part their inadequate 
diet, the heavy work, and the cold, high 
environment may account for the small 
average size of these people and the poor 
development of the boys. 

The adequacy of the diet was tested 
by Carlos Collazos, head of the depart- 
ment of nutrition in Peru’s Ministry of 
Public Health. He studied the signs of 
dietary inadequacies in the schoolboys, 
and his laboratory is making vitamin 
analyses of their blood. In addition, a 
Peruvian dietitian, Carmen Carceres, 
weighed and analyzed what a sampling of 
Indian families ate each day, and a Peru- 
vian anthropologist, Hector Martinez, 
added a supplementary study of the food 
customs and habits of the people. 

These studies have not been fully 
analyzed, but provisionally the school- 
boys seem to be principally lacking in 
vitamins A and B,. This will be tested by 
blood analyses. The family food study, 
which is now complete, suggests that the 
greatest deficiencies are in calcium and 
vitamin-A intake and that the diets are 
universally very low in fats. 
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Fred H. Allen, Jr., associate director 
of the Blood Grouping Laboratory, Bos- 
ton, Mass., made studies on the Indians’ 
blood types and ran hemoglobin tests on 
the schoolboys. Among other things, the 
blood types indicate that the Vicos In- 
dians are almost completely pure in a 
racial sense. Provisionally, the hemoglo- 
bins seemed low. The serum provided by 
Allen is being analyzed for extra informa- 
tion on vitamin deficiencies, and the Pub- 
lic Health Service is making a study of 
the cholesterol level of the blood as part 
of the heart study. Judging by the fat- 
deficient diet, the cholesterol levels 
should be low. Along with the low blood 
pressures shown by Newman’s study, and 
the apparent almost complete lack of 
heart disease among the Indians, low 
cholesterol levels should be especially 
significant. 

A final study, made possible by the co- 
operation of Ramon Vallenas, subdirec- 
tor of Peru’s Department of Industrial 
Hygiene, consisted of x-rays of the school- 
boys’ hands. These x-rays will provide 
information on bone density, likely to re- 
flect poor calcium intake, and on bone 
development, which, for dietary and 
other reasons, may be considerably re- 
tarded. 

The purpose of these studies is to cor- 
relate the poor soils, inadequate diet, 
cold living conditions, and poor sanita- 
tion—most of the people have intestinal 
worms-—with the physical and medical 
status of these Indians, who are forced 
to eke out a bare subsistence in a rela- 
tively inhospitable environment. 


How Many Chromosomes? 


Strong evidence now indicates that 
generations of biology students have been 
erroneously taught that the number of 
chromosomes in normal human cells is 
48. In a paper delivered at the First In- 
ternational Congress of Human Genetics 
which met in Copenhagen in August, 
J. H. Tjio and A. Levan showed excep- 
tionally fine microphotographs of chro- 
mosome configurations in human em- 
bryonic lung fibroblasts. Their findings 
have been published in Hereditas [42, 1 
(1956)]}. 


Tissue cultures from four embryos 





were subjected to a mild hypotonic treat- 
ment to spread the chromosomes apart, 
and then to a colchicine solution to stop 
cell divisions in metaphase; next they 
were smeared under light pressure in 
acetic orcein stain. The count of chromo- 
somes, in 261 out of 265 undamaged cells, 
was 46. In four cells there were 47 or 48, 
the extra chromosomes having perhaps 
been displaced from adjacent cells in the 
smearing process. There are ten pairs 
of chromosomes with median or sub- 
median kinetochores (spindle attachment 
points), ten pairs with subterminal ki- 
netochores, and three pairs, all relatively 
small but not the smallest in size of the 
chromosomes, with almost terminal ki- 
netochores. 

These findings will of course require 
extensive corroboration, from counts on 
germ cells as well as on a variety of so- 
matic tissues. Many persons have tried 
in the past to make a definitive count of 
the human chromosomes, but until the 
new spreading technique, discovered by 
T. C. Hsu, was available, it was no easy 
matter because of the large number of 
chromosomes and the frequency with 
which they tend to overlie each other. 
Only last year C. D. Darlington and A. 
Haque reported in Nature a count of 48 
chromosomes in a human bone-marrow 
cell. As for the anthropoid apes, there 
has been no reliable study of the chromo- 
some number in even a single species.— 


B. G. 


International Cooperation 
in Uranium Exploration 


A program for continuing and extend- 
ing cooperation with friendly nations in 
the field of uranium exploration has been 
approved by the Atomic Energy Com- 
mission. It is believed that the rapid in- 
crease in the scope of atomic progress, 
especially the potential development of 
nuclear power, will stimulate the devel- 
opment of uranium resources in many 
nations to meet their own future require- 
ments for civilian uses of nuclear energy. 
The United States offers assistance to 
those nations in their uranium explora- 
tion programs along the following lines: 

1) Access to information on uranium 
geology and exploration techniques. The 
United States has made substantial con- 
tributions to world knowledge in this 
field. (Several hundred reports on vari- 
ous aspects of uranium exploration and 
ore recovery are included in the technical 
libraries that, to date, the United States 
has given to 42 countries.) 

2) Geologists and technicians in in- 
terested countries will be encouraged to 
visit the United States and study uranium 
deposits and commission exploration and 
laboratory projects. 

3) AEC geologists, upon request, may 
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make brief visits to other nations to dis- 
cuss uranium geology and exploration 
techniques and make brief preliminary 
investigations of known uranium deposits 
and favorable areas. 

These activities may develop into co- 
operative foreign exploration projects 
similar to those approved by the com- 
mission over the past several years. Since 
1951, projects varying from a month to 
several years in duration have been or 
are being carried out with Australia, Bo- 
livia, Peru, Venezuela, Colombia, the 
Philippines, and Turkey, with brief pre- 
liminary appraisals made in a number 
of other countries. 


National Seed Storage Laboratory 


The U.S. Department of Agriculture 
has announced that Colorado Agricul- 
tural and Mechanical College, Ft. Col- 
lins, has been selected as the site of a 
new National Seed Storage Laboratory— 
a facility to store valuable germ plasm 
for future use in developing better crops. 
Funds totaling $450,000 for construction 
of the laboratory were included in an ap- 
propriation bill passed by Congress this 
year. The laboratory site, donated by the 
college, will be deeded to USDA. 

Lack of an adequate national seed- 
storage facility has in the past resulted 
in partial or complete loss of potentially 
valuable breeding stock. Existing state 
and federal laboratories and experiment 
stations can handle plant material needed 
in current breeding programs, but they 
are not equipped to provide adequate 
storage of the thousands of different 
plants introduced from abroad or devel- 
oped in this country that might have 
value in future plant-breeding research, 
even though not required for immediate 
use. 


U.N. Exhibit to Commemorate 
Geneva Nuclear Conference 


A permanent exhibit that is to serve 
as a reminder of the historic significance 
of the atomic energy conference held at 
Geneva last summer has gone on display 
at United Nations Headquarters in time 
for the conference that has convened 
there to establish a new world atomic 
energy agency. The exhibit is intended 
to commemorate the first International 
Scientific Conference on the Peaceful 
Uses of Atomic Energy, which brought 
together 1428 delegates and scientists 
from 73 nations, as well as 1334 ob- 
servers. 

Invitations were sent by the Secretary- 
General last November to the seven gov- 
ernments that had exhibited models of 
atomic reactors or power plants at the 
Geneva conference. The governments 
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concerned accepted the Secretary-Gen- 
eral’s suggestion that they send displays 


‘to form the principal parts of the new 


exhibit at U.N. headquarters. The seven 
governments are Canada, France, Nor- 
way, Sweden, the U.S.S.R., the United 
Kingdom, and the United States. 


Archeology in Alabama 


The National Geographic Society has 
announced that a record of human life in 
North America reaching back 8090 years 
has been unearthed in a limestone cave 
near Bridgeport, Ala. The society and the 
Smithsonian Institution have jointly ex- 
cavated the cave. 

Layer by layer, a cross section of bones, 
tools, and weapons has been peeled from 
the floor of the cave (Russell Cave). It 
shows human occupancy from 6200 B.c., 
or earlier, to A.D. 1650. Instead of sweep- 
ing out their litter, the cave dwellers 
buried it under fresh layers of earth, leav- 
ing a record that is easy to read. 

Led by Smithsonian archeologist Cari 
F. Miller, the expedition has dug down 
14 feet. Remains of a man-made fire at 
that point have been dated by radioactive 
carbon tests as being 8160 years old, plus 
or minus 300 years. At the 6-foot level 
the group found a skeleton of a cave 
Indian who died about 4000 years ago. 

The topmost Indian deposits, under a 
layer of debris left by modern picnickers, 
show no trace of white man’s objects, 
dating them to about 1650, before the 
first white traders appeared in northern 
Alabama. Below, the small stone arrow- 
heads of the Woodland period, roughly 
A.D. 1100 to 1000 B.c., give way to earlier 
spearheads and knives that represent a 
time before the bow and arrow were 
known. Changes in the quality of pottery 
fragments, and their disappearance be- 
neath the 5-foot level, mark the line be- 
tween the Woodland culture and the 
older Archaic Age, when only baskets and 
skin vessels were in use. The Geographic 
Society has reported that no other site in 
North America has yielded such a de- 
tailed record covering so long a period 
of occupancy. 


Organized Labor and 
the New Michigan Reactor 


Two international labor unions have 
filed petitions with the Atomic Energy 
Commission aimed at blocking construc- 
tion of the neutron-breeder reactor that 
is to be built at Lagoona Beach, Monroe 
County, Mich., for which the AEC has 
granted a “conditional” permit [Science 
124, 358 (24 Aug. 1956)]. The Interna- 
tional Union of Electrical, Radio and 
Machine Workers (AFL-CIO) says that 
the reactor would be a “catastrophic 


threat to the . . . citizens of Detroit and 
... of Toledo, Ohio, both 30 miles from 
Lagoona Beach. [The danger] lies in the 
possibility of the reactor exploding or 
otherwise going out of control.” The 
United Automobile Workers of America 
(AFL-CIO) maintain that the AEC has 
violated the Atomic Energy Act of 1954 
in issuing the conditional construction 
permit without holding formal hearings. 
The UAW petition states that the plant 
as planned raised questions as to “reason- 
able assurances” of the safety of the 
project. 


Borneo Zoological Expedition 


Robert F. Inger, curator of amphibians 
and reptiles at Chicago Natural History 
Museum, has returned to this country 
after having led a zoological expedition 
to Borneo that has been in the field since 
March. On two occasions he was the 
house guest of Iban families in their 
apartments in the tribal longhouses— 
huge wooden structures on stilts that are 
as much as 1000 feet long. These build- 
ings house a whole village of 300 or more 
people. 

Inger collected about 1000 frogs, 5000 
fishes, and several hundred snakes, liz- 
ards, mammals, and other specimens for 
the museum. He traveled for hundreds 
of miles on the Rejang, Kinabatangan, 
and Kalabakan rivers in dugouts 
equipped with outboard motors. The 
tribesmen acquire the motors by going 
off for several months and working for 
wages in British-owned oil fields and 
timber camps. When they have enough 
money saved to buy an outboard, they 
quit their jobs and return to a motorized 
version of their old way of life. 


TB in the United States 


Approximately 80,000 new cases of 
active tuberculosis are being reported in 
this country each year, despite the great 
advances that have been made in the 
effort to combat tuberculosis, according 
to the Annual Report of the National 
Tuberculosis Association. Outstanding 
among the advances cited by the report 
is the revolution in treatment that began 
10 years ago with the introduction of 
effective new drugs. But the report points 
out that, at best, the victory over the dis- 
ease is only a partial one: 

“According to latest estimates, there 
are more than 1,200,000 people with ac- 
tive or inactive tuberculosis in the United 
States. They need either treatment or 
medical supervision. About 800,000 have 
active cases of infectious tuberculosis. 
Perhaps 250,000 of these are not under 
treatment and are exposing others in 
their communities. About 55 million 
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Americans, roughly one in three, are in- 
fected with the tubercle bacillus. 

“The sharp decline in death rate, one 
of the most dramatic and best publicized 
recent developments, seems a less glorious 
victory when it is realized that last year 
about 16,000 persons died from tuber- 
culosis, a preventable disease.” 


British Research Budget 


Britain is devoting 60 percent of her 
budget for scientific research and devel- 
opment to national defense. The figure is 
34 percent for the United States. 

On a proportional basis, Britain prob- 
ably is spending as much of the wealth 
she produces each year on research and 
development as the United States, if not 
more. Altogether, however, U.S. expendi- 
tures on civil research and development 
are 10 times as great as those of the 
British. 

These figures were given at the recent 
meetings of the British Association for the 
Advancement of Science. They had been 
compiled by Ernest Rudd of the intel- 
ligence division of the Deparment of Sci- 
entific and Industrial Research. 


Abortion in the U.S.S.R. 


On 23 Nov. 1955 the Presidium of the 
Supreme Soviet of the U.S.S.R. passed 
a decree repealing the prohibition on 
abortion that had been in force for al- 
most 20 years. This is the third time in 
the 39 years of its existence that the 
Soviet Union has changed its stand on the 
question of permitting or prohibiting 
abortion on other than “therapeutic” 
grounds. Soviet legislation on abortion 
falls into four distinct periods: 1917-20, 
in which abortions were illegal, even on 
medical indications; 1920-36, in which 
abortions were legal provided that cer- 
tain conditions were met; 1936-55, in 
which abortions again were illegal, ex- 
cept on certain medical indications; and 
1955 to the present, in which abortions 
are again legal. 


Radiation in Monkeys 


A long-term research project to study 
the effects of atomic radiation on mon- 
keys throughout their entire lifetime will 
begin at the University of Wisconsin this 
year. The study will be started with an 
initial grant of $172,500 from the Na- 
tional Institutes of Health; this amount 
will finance work during the first year of 
the program. 

To house the project, the Wisconsin 
Alumni Foundation has agreed to con- 
struct a $250,000 addition to the ARF 
building, which is used by the university’s 
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Primate Laboratory. Rent on the addi- 
tion, to be used exclusively for the radia- 
tion project, will come from overhead on 
federal contracts. 

The project will have two broad pur- 
poses: to learn the direct effect of radia- 
tion damage upon the physiological func- 
tion of the various organs; and to use 
radiation as a tool in studies of aging. 
The research will be directed by Harry 
Harlow, director of the Primate Labora- 


. tory; John Z. Bowers, dean of the Uni- 


versity of Wisconsin Medical School; D. 
Murray Angevine, professor of pathol- 
ogy; Van R. Potter, professor of cancer 
research; Robert F. Schilling, professor 
of medicine and cancer research; and 
Paul H. Phillips, professor of biochem- 
istry. 


News Briefs 


"Three American astronomers went to 
the U.S.S.R. this month to attend the 
dedication of the Buraken Astrophysical 
Observatory of the Armenian Academy 
of Sciences, in Russian Armenia, 8-24 
Sept., and to participate in a symposium 
on nonstable stars that was held during 
the same period. The group included 
Nancy G. Roman of the Naval Research 
Laboratory, Washington, D.C.; George 
H. Herbig of the University of Cali- 
fornia’s Lick Observatory; and Jesse L. 
Greenstein of the Mount Wilson Ob- 
servatory of the California Institute of 
Technology. 


®A telephone that transmits pictures 
along with sound so that users may see 
each other on a 2- by 3-inch screen has 
been developed by Bell Telephone Labo- 
ratories. The instrument is the first sys- 
tem of its kind to use a pair of ordinary 
telephone wires. It has been in operation 
on an experimental basis between New 
York and Los Angeles. 


®The Australian Government has an- 
nounced that it will undertake the first 
marsupial census ever made. The survey 
will begin in New South Wales, where 
there are more than 40 marsupial species. 
The animals range in size from a 3-inch 
mouselike marsupial to the great gray 
kangaroo that measures 6 feet. The settle- 
ment of the country and the introduction 
of the fox have been fatal to many spcc- 
ies, some-of which have entirely vanished, 
while others have been so reduced in 
numbers that they are on the verge of 
extinction. 


= Members of the British North Green- 
land Expedition were permitted to sleep 
at any time during the 24-hour Arctic 
night, and they went to bed and took 
naps at all times. However, when the 
amount of sleep was totaled up for a 


month, it was found that each man aver- 
aged a conventional 7.9 hours of sleep 
per day. H. E. Lewis and J. P. Masterton 
of the Medical Research Council, Lon- 
don, reported these findings at the recent 
meeting of the British Association for the 
Advancement of Science. 


Scientists in the News 


WESLEY T. HANSON, Jr., head of 
the color photography division of the 
Eastman Kodak Research Laboratories, 
Rochester, N.Y., has been selected as the 
first recipient of the Herbert T. Kalmus 
gold medal award of the Society of Mo- 
tion Picture and Television Engineers. 
The medal is awarded for “outstanding 
contributions in the development of color 
films, processes, techniques or equipment 
useful in making color motion pictures 
for theater or television use.” Presenta- 
tion will take place 9 Oct., during the 
society’s 80th convention at the Ambas- 
sador Hotel in Los Angeles, Calif. 


WARREN E. WILSON, George West- 
inghouse professor of engineering educa- 
tion .at Pennsylvania State University, 
has been appointed dean of the Pratt In- 
stitute School of Engineering. 


DONALD H. HALE, colonel in the 
Chemical Corps, U.S. Army, and com- 
manding officer of the Chemical War- 
fare Laboratories, Army Chemical Cen- 
ter, Md., retired on 31 Aug. He was 
awarded a Certificate of Achievement 
for 32 years of superior service to the 
Army and the Chemical Corps. His com- 
mand of the Chemical Warfare Labora- 
tories climaxed a long association with 
research and development. 

He received his Ph.D. in physics in 
1940 from the University of California. 
Among his assignments in the Army were 
chief of the U.S. Army Radiological De- 
fense School; chemical officer of the 7th 
Army, European Command; command- 
ing officer of Dugway Proving Ground, 
Utah; chief of the Research and Devel- 
opment Division, Office of the Chief 
Chemical Officer. Hale has been ap- 
pointed technical assistant to the man- 
ager of the Central Engineering Depart- 
ment of Food Machinery and Chemical 
Corporation in San Jose, Calif., effective 


1 Oct. 
BRUNO J. WOJCIK has been ‘ap- 


pointed manager of research and devel- 
opment for the industrial chemicals di- 
vision of the Olin Mathieson Chemical 
Corporation. He joined the company in 
1950 and has served in various research 
capacities. Two other new appointments 
are BERNARD H. NICOLAISEN, as- 
sistant manager of research and develop- 
ment in charge of the division’s labo- 
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ratories at Niagara Falls, N.Y., and 
CHESTER WHITE, supervisor of the 
Rochester, N.Y., laboratories. 


Four appointments to the staff of the 
John Jay Hopkins Laboratory for Pure 
and Applied Science have been an- 
nounced by the General Atomic Division 
of Gencral Dynamics Corporation: 
MARTIN O. STERN from Carnegie 
Institute of Technology, NORMAN 
ROSTOKER from Armour Research 
Foundation, and ANDREW W. Mc- 
REYNOLDS and HARVEY PP. 
SLEEPER, Jr., from Brookhaven Na- 
tional Laboratory. 


FRANCIS McCAFFREY, formerly of 
the Naval Ordnance Test Station at 
China Lake, Calif., has been appointed 
associate professor of physics at Boston 
College, where he will continue research 
in photoconductive mechanisms in semi- 
conductors. 


WARD C. SANGREN, a senior math- 
ematician at Oak Ridge National Labo- 
ratory since 1951, has joined the General 
Atomic Division of General Dynamics 
Corporation, San Diego, Calif. He is 
known for his work on the solution of 
reactor problems through the use of high- 
speed calculating machines and for ad- 
vanced theoretical work on boundary 
value problems, eigenvalue problems, 
and nonlinear differential equations. 


SEWARD E. MILLER, chief of the 
Division of Special Health Services of 
the Bureau of State Services, U.S. Public 
Health Service, has been granted a leave 
of absence to accept the directorship of 
the University of Michigan’s Institute of 
Industrial Health. 


JOEL O. HOUGEN, professor of 
chemical engineering at Rensselaer Poly- 
technic Institute since 1948, has joined 
the engineering department of Monsanto 
Chemical Company’s Research and En- 
ginecring Division, St. Louis, Mo. He will 
be a member of the newly organized sec- 
tion concerned with special research in 
automatic control of chemical processes. 


CARL OLSON, Jr., chairman of the 
department of animal pathology and hy- 
gicne at the University of Nebraska, has 
been named professor of veterinary sci- 
ence at the University of Wisconsin. He 
will fill the position vacated by CARL 
BRANDLY, who has accepted appoint- 
ment as dean of the College of Veterinary 
Medicine at the University of Illinois. 


RAY G. DAGGS has resigned as di- 
rector of research for the Army Medical 
Research Laboratory at Fort Knox, Ky., 
to accept the position of executive secre- 
tary-treasurer of the American Physi- 
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ological Society, Washington, D.C. MIL- 
TON O. LEE, former executive secre- 


- tary, will continue as managing editor 


and as secretary of the Federation of 
American Societies for Experimental Bi- 


ology. 


RALPH S. MUCKENFUSS, former 
scientific director of the Naval Biological 
Laboratory at the University of Cali- 
fornia, has recently joined the staff of the 
Naval Medical Research Institute, Be- 
thesda, Md., as technical director. 


RICHARD H. GRAHAM, formerly 
chief of the reactor engineering section 
of the division of reactor development 
for the U.S. Atomic Energy Commission 
in Washington, D.C., has joined Lock- 
heed’s Missile Systems Division as staff 
scientist for nuclear engineering. 


CHARLES F. KETTERING, inven- 
tor and General Motors research consult- 
ant, received a scroll from the American 
Medical Association at a celebration of 
his 80th birthday. The citation was in 
recognition of his contribution to science. 
More than 1000 attended the presenta- 
tion, which took place in Dayton, Ohio. 


CLYDE KLUCKHOHBN, professor of 
anthropology in the Laboratory of Social 
Relations at Harvard University, has 
been named to the 2-year appointment 
of chairman of the division of anthropol- 
ogy and psychology at the National Acad- 
emy of Sciences—National Research 
Council. 


JONAS N. MULLER has been named 
professor and director of the department 
of preventive medicine, public health, 
and industrial hygiene at the New York 
Medical College, Flower and Fifth Ave- 
nue Hospitals. Muller, who has been with 
the American Public Health Association 
in New Haven, Conn., since 1952, suc- 
ceeds HELEN WALLACE, who has gone 
to the School of Public Health at the 
University of Minnesota. 


HENRY A. PILSBRY, conchologist 
who will be 94 years old in December, 
has returned to the Academy of Natural 
Sciences of Philadelphia after an absence 
because of illness. He is again in charge 
of the academy’s department of mollusks, 
of which he is curator. He has been on 
the academy’s staff for nearly 70 years. 


Col. WARREN C. EVELAND, (MC) 
USA, has been appointed chief of the 
bacteriology and immunology section of 
the Armed Forces Institute of Pathology, 
Washington, D.C. Prior to reporting to 
his new assignment on 27 Aug., Eveland 
had been on duty at the Army’s 406th 
Medical General Laboratory in Tokyo, 


Japan. 


Recent Deaths 


MARY BICKINGS-THORNTON, 
Philadelphia, Pa.; 76; professor emeritus 
of anatomy at Woman’s Medical College; 
7 Sept. 

BENJAMIN M. DUGGAR, Pearl 
River, N.Y.; 84; research consultant at 
Lederle Laboratories; retired professor 
of botany at the University of Wisconsin; 
Member of AAAS Executive Committee, 
1925; vice president AAAS Section G, 
1926; 10 Sept. 

ISAAC H. JONES, Los Angeles, 
Calif.; 75; pioneer in aviation medicine, 
who until recently was conducting re- 
search at the University of California; 7 
Sept. 

NORMAN McINDOO, Washington, 
D.C.; 75; retired senior entomologist in 
the insecticide division of the Department 
of Agriculture; 7 Sept. 

OTTO Y. SCHMIDT, Moscow, 
U.S.S.R.; 64; geographer and mathema- 
tician, who at various times was on the 
staff of the University of Moscow, chief 
editor of the Soviet Encyclopedia, and 
director of the Soviet State Publishing 
House; 7 Sept. 

H. XIRK STEPHENSON, Chevy 
Chase, Md.; 43; program director for 
Earth Sciences at the National Science 
Foundation; 2 Sept. 

BALDWIN M. WOODS, Berkeley, 
Calif.; 68; retired vice president of the 
University of California and former 
chairman of the department of mechani- 
cal engineering; 7 Sept. 

HELEN YARNELL, New York, N.Y.; 
52; former senior psychologist at the 
Bronx center of the city Board of Edu- 
cation’s Bureau of Child Guidance; 8 
Sept. 


Education i 


® Dedication ceremonies for the Univer- 
sity of Florida’s Medical Sciences Build- 
ing, first unit of the J. Hillis Miller 
Health Center, have been scheduled for 
12 and 13 Oct. The program will include 
addresses by Detlev Bronk of the Rocke- 
feller Institute for Medical Research and 
Wendell Stanley, head of the University 
of California’s Virus Laboratory. 

The University of Florida’s first class 
in medicine was admitted this fall and 
began classes in the new building. The 
College of Nursing was also opened for 
the first time, although headquarters for 
the college will be the Teaching Hospital, 
now under construction. 


® The State University of New York Col- 
lege of Medicine in Brooklyn is being 
transformed into a modern medical cen- 
ter. Highlights of the opening of its 96th 
academic year this fall are a new $14.5- 
million Basic Sciences Building, a revised 
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curriculum for 600 medical students, and 
inauguration of a graduate educational 
program. 

Begun in 1953, the Basic Sciences 
Building is the first permanent structure 
on the site of the State University Down- 
state Medical Center. It will house ad- 
ministrative offices for the Medical Cen- 
ter and its units (at present, the College 
of Medicine and the Graduate Educa- 
tional Program), offices and laboratories 
for full-time faculty members, instruc- 
tional facilities for students, and dining 
and recreational rooms for faculty, stu- 
dents, and staff. 

The move to its new site at 450 Clark- 
son Avenue from the several buildings 
formerly occupied on Henry Street in the 
Brooklyn Heights area, places the Down- 
state Medical Center directly across the 
street from the city-owned Kings County 
Hospital Center, which serves as the 
major facility for the teaching of practi- 
cal bedside and outpatient medicine to 
third- and fourth-year medical students. 
The new building, which is 11 stories 
high in its central portion and seven 
stories high at each end, extends for three 
blocks along Clarkson Avenue. 

Under the new curricular plan for 
medical students, the course will move 
chronologically from study of the cell to 
organs, organ systems, the integrated hu- 
man being, and man in his environmental 
relationships to provide a more logical 
united body of knowledge than under 
the traditional medical program. In addi- 
tion, the revised course will provide more 
individualized training for each student. 
Teaching in smaller groups and an in- 
crease in free time will allow a two-level 
teaching program that will give the 
slower student more time for study and 
the faster one more time to pursue elec- 
tive programs or research. 

The Graduate Educational Program 
in the biological sciences basic to medi- 
cine, which is being inaugurated this year, 
will lead to the Ph.D. degree in anatomy, 
biochemistry, physiology, and pharma- 
cology. Graduate courses will be taught 
by faculty members of the College of 
Medicine who are specialists in the basic 
science fields covered. Students cannot 
be enrolled in the medical and graduate 
programs at the same time. 


®@ The regents of the University of Cali- 
fornia have voted on gradual expansion 
of the faculty and facilities of the La 
Jolla campus in order to provide a gradu- 
ate program that will emphasize science 
and technology. 


= The first in a series of grants in support 
of computation centers and research in 
numerical analysis have been announced 
by the National Science Foundation. 
Grants totaling $135,500 have been 
awarded as follows: California Institute 
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of Technology, $38,000; Massachusetts 
Institute of Technology, $30,000; Oregon 
State College, $20,000; University of 
Washington, $17,500; University of Wis- 
consin, $30,000. 

The funds will be variously used—to 
establish the nucleus for a computing 
center where none exists, to extend exist- 
ing centers, and to pay rental for comput- 
ing time. In some instances part of the 
funds will be used for salaries of research 
assistants. 

The foundation’s program is designed 
to strengthen basic research in a number 
of fields by providing research investi- 
gators access to computing facilities. 
Only a few large computing centers are 
available for basic research problems, 
and these generally on a part-time basis 
only. Most computers are busy on a 
round-the-clock schedule on industrial 
problems related to defense contracts. 
The general-purpose university comput- 
ing laboratory does not have sources of 
support for basic research at present. 
Foundation assistance will help to estab- 
lish or strengthen such general-purpose 
research laboratories. 


® A graduate program in biology leading 
to the M.A. and Ph.D. degrees is being 
inaugurated at Brandeis University, Wal- 
tham, Mass., this fall. The faculty of this 
new department, which is now in process 
of formation, includes, at present, Har- 
old P. Klein, chairman, Herman T. Ep- 
stein, Albert Kelner, Margaret Lieb, Al- 
bert G. Olsen, Lionel Jaffe, and Philip 
St. John. Emphasis in the program will 
be placed on experimental biology, par- 
ticularly in the fields of cellular develop- 
ment and differentiation, genetics, micro- 
biology, and physiology. 


"The Atomic Energy Commission has 
accepted the enrollment of 63 scientists 
and engineers, 50 of them from 24 foreign 
nations, for graduate studies in the com- 
mission’s International School of Nuclear 
Science and Engineering. The school, op- 
erated for the AEC by the Argonne Na- 
tional Laboratory (near Chicago) in co- 
operation with North Carolina State Col- 
lege and Pennsylvania State University, 
was launched in 1955. It is providing in- 
tensive unclassified studies in reactor 
technology and related subjects pending 
the establishment of adequate training 
facilities in regular educational institu- 
tions here and abroad. 

After a week of general orientation in 
Washington, D.C., under the auspices of 
the International Cooperation Adminis- 
tration, which provides financial support 
for most of the foreign enrollees, the stu- 
dents were divided into two groups that 
reported, respectively, to Raleigh, N.C.. 
and State College, Pa., for the first 17 
weeks of study. 

Meanwhile, the third session students 


who have completed their work at these 
two universities have moved ca to Ar- 
gonne, where they will be graduated on 
11 Jan. 1957. The fourth session students 
then will take their places at Argonne. 
This arrangement, inaugurated with the 
third session, makes it possible to double 
the annual total of students that can be 
accepted for training. 


® A school of dentistry opened this month 
at Fairleigh Dickinson University, Tea- 
neck, N.J., when 46 students began their 
first classes. Walter Wilson is dean of the 
school, which has a faculty of 15. 


Grants, Fellowships, and Awards 


™ Applications are invited for the $1600 
postdoctoral fellowship of Sigma Delta 
Epsilon, graduate women’s scientific or- 
ganization. Candidates must have the 
equivalent of a Ph.D. degree and must be 
conducting research in the mathematical, 
physical, or biological sciences. 

During the term of her appointment an 
appointee must devote the major part of 
her time to the approved research project 
and .not engage in other work for re- 
muneration (unless such work shall have 
received the written approval of the 
board before the award of the fellow- 
ship). Application blanks may be ob- 
tained from Dr. Dorothy Quiggle, Petro- 
leum Refining Laboratory, Pennsylvania 
State University, University Park, Pa. 


® Nominations for the 1957 Eli Lilly re- 
search award in bacteriology and immu- 
nology are invited. These should be sent 
before 15 Jan. 1957 to Dr. Alan W. Bern- 
heimer, New York University College of 
Medicine, New York 16, N.Y., chairman 
of the Lilly award nominating commit- 
tee. 

No reprints or manuscripts should be 
offered. Four copies of all material 
should be submitted and must include the 
following: month, day, and year of birth; 
curriculum; list of publications; specific 
reference to the research on which the 
nomination is based; and supporting let- 
ters, if possible. 

To be eligible a nominee must be less 
than 35 years of age on 30 Apr. 1957. For 
the purpose of this award, outstanding 
research is understood to be that which 
is of unusual merit in the younger age 
group. The research is not to be judged 
in comparison with the work of more 
mature and experienced workers. 


=The Lipotropic Research Foundation 
of New York will receive applications 
for grants-in-aid for 1957 until 1 Novw., 
with special attention being given to 
clinical studies. A request for application 
forms, which should include a short state- 
ment describing professional: affiliations 
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and experience, may be addressed to the 
administrative secretary, Dr. L. Lipton, 
26 Vark St., Yonkers 1, N.Y. 


= The Sister Elizabeth Kenny Founda- 
tion has announced a program of post- 
doctoral scholarships for scientists at or 
near the end of their fellowship training 
in either basic or clinical fields broadly 
concerned with the neuromuscular dis- 
eases. The Kenny Foundation scholars 
will be appointed annually, Each grant 
will provide a stipend for a 5-year period 
at a rate of between $5000 and $7000 a 
year, depending upon the scholar’s quali- 
fications. Candidates from medical 
schools in the United States and Canada 
will be eligible. Inquiries regarding de- 
tails of the program should be addressed 
to Dr. E. J. Huenekens, Medical Direc- 
tor, Sister Elizabeth Kenny Foundation, 
2400 Foshay Tower, Minneapolis 2, 
Minn. 


In the Laboratories 


#A $150,000 industrial toxicology labo- 
ratory has been completed by Industrial 
Bio-Test Laboratories, Inc., in North- 
brook, IIl., a Chicago suburb. The new 
plant provides facilities for the evalua- 
tion of the physiological and toxicologi- 
cal properties of chemicals on all forms 
of living organisms. 

Spacious animal quarters to accommo- 
date both small and large experimental 
animals have been provided, and a sepa- 
rate section is fitted with balanced 
aquaria to aid in the study of the effects 
of water pollution on fish and other ma- 
rine life. In addition, there are labora- 
tories for radioisotope studies and chemi- 
cal research, for inhalation studies and 
air pollution work, and for bacteriologi- 
cal investigations. A greenhouse for the 
study of agricultural chemicals and resi- 
dues will be added this fall. 


™ The Mellon Institute of Industrial Re- 
search, Pittsburgh, Pa., has announced 
the establishment of a department of 
radiation research under the direction of 
Robert H. Schuler, until recently a mem- 
ber of the staff of Brookhaven National 
Laboratory. The new department will 
have available a 3-million-volt Van de 
Graaff accelerator, laboratories for radio- 
chemical and allied work, general labo- 
ratories, office space, a radiation library, 
and equipment for. using radioactive co- 
balt and other radiation sources. 

The Van de Graaff accelerator, cap- 
able of accelerating either positive or 
negative ions, will serve as the initial 
radiation source. This machine, now on 
order from the High Voltage Engineering 
Corporation, Cambridge, Mass., will be 
installed by July 1957. In the meantime 
an existing accelerator of this type that is 
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in the Pittsburgh area is available for the 
use of the department. 

The department of radiation research 
is the sixth department to be established 
by the institute to aid its various fellow- 
ships (comprehensive research programs 
sponsored by industrial companies or as- 
sociations). Following the usual pattern 
of operation, the new department will 
be available to any institute fellowship 
sponsor requiring its services. It is ex- 
pected that several new fellowships will 
be commenced, with specific orientation 
toward radiation as a processing tool. 


™ Some 400 people in Lockheed’s Missile 
Systems Division have moved from the 
division’s plant in Van Nuys, Calif., to 
new research laboratories in Palo Alto. 
Those transferring include a number of 
engineering, administrative, and service 
employees as well as the scientific and 
technical staffs. Later transfers will bring 
the total number in the $4-million labo- 
ratories to 600 by mid-October. 


= . 
Activation of the laboratories, located 


on a 22-acre site in Stanford University’s 
industrial park, marks the completion of 
the first phase of the company’s $20-mil- 
lion Bay area building program. The new 
facilities include the two laboratories that 
have just opened and a third building for 
additional laboratories and offices that is 
not yet finished. 

In addition, an $8-million plant is now 
well along in construction on a 275-acre 
site adjacent to Moffett Field in Sunny- 
vale. This facility, to be occupied by the 
summer of 1957, includes manufacturing 
and engineering units and 2n administra- 
tive building. 


Miscellaneous 


= The range and growth of scientific re- 
search activities by Federal departments 
and agencies in carrying out their public 
responsibilities is indicated in Organiza- 
tion of the Federal Government for Sci- 
entific Activities, a report that has been 
released by the National Science Foun- 
dation. This is the first comprehensive 
account of Federal organization for sci- 
entific activities since the study under- 
taken by the President’s Scientific Re- 
search Board in 1947. 

Since that date, Government scientific 
activities have evolved from isolated, 
small-scale and loosely knit programs lo- 
cated in a few bureaus to large-scale 
and highly organized programs spread 
through virtually all the cabinet depart- 
ments and major independent operating 
agencies of the Government. These agen- 
cies spend more than $2 billion a year 
and directly employ more than 130,000 
scientists. 

Another development is the increased 
involvement of industry and the univer- 


sities in scientific research and develop- 
ment of importance to the Government 
through grants and contracts. A new type 
of institution has come into being—the 
Government-financed research center 
managed by an industrial firm or an edu- 
cational institution. 

Thirty-eight Government agencies are 
engaged in the conduct of, and support 
of, basic, applied, and developmental 
research as well as scientific data collec- 
tion in the physical, life, and social sci- 
ences. The report presents information 
and organization charts for each of these 
38 agencies and their principal bureaus, 
offices, or other major subdivisions. 
Copies of Organization of the Federal 
Government for Scientific Activities may 
be purchased for $1.75 from the Super- 
intendent of Documents, Government 


Printing Office, Washington, D.C. 


® The William Rowan collection of verte- 
brate museum material has been pur- 
chased by the University of Alberta. The 
collection, which represents a lifetime of 
research by Dr. Rowan, founder of the 
university's department of zoology, will 
be used for teaching and research pur- 
poses. The collection contains a series of 
complete skeletons and skulls of the ex- 
tinct wood bison of northern Alberta and 
the northwest territories. There are also 
specimens of the plains bison, including 
the only skull of a European bison ever 
found in Canada. 


™The Manhattan Society for Mental 
Health, New York, has announced that 
it has available a new directory I'sting 
every major mental health resource in the 
United States and its territories. It can 
be ordered through the society's offices 
at 40 E. 40 St. 

On the list are 1200 full-time and part- 
time psychiatric clinics. They are listed 
geographically, with details on spozsor- 
ship, area of service, special groups 
served, clinic schedules, number and type 
of professional staffs and age limitations 
on patients. The publication also names 
other mental health services, including 
hospitals, state departments dealing with 
mental health, and 509 state and local 
mental health associations. The directory 
was published by the National Associa- 
tion for Mental Health. 


® The U.S. Civil Service Commission has 
announced an examination for radio en- 
gineer for filling positions in the Federal 
Communications Commission in Wash- 
ington, D.C., and throughout the United 
States, its territories, and possessions. The 
entrance salaries are $4480 and $5335 a 
year. Further information and applica- 
tion forms may be obtained at many post 
offices throughout the country, or from 
the United States Civil Service Commis- 
sion, Washington 25, D.C. 
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Subjective Evaluation 
and Reinforcing Effect 
of a Verbal Stimulus 


Greenspoon (1) has recently shown 
that when subjects are instructed to “say 
all the words you can think of,” the inter- 
position of “Mm-hmm” by the experi- 
menter following a particular class of re- 
sponses, such as plural nouns, significantly 
increases the production of these re- 
sponses over successive periods. He also 
suggests that the subjects are not aware 
of the contingency between their behavior 
and that of the experimenter. While such 
learning without awareness is not new in 
the psychological literature, the effect of 
such an innocuous phrase as a reinforcer 
has attracted particular attention. 

The data reported here, which are 
abstracted from a larger study of subjects’ 
reactions to reinforcing stimuli, report on 
a relationship between free-responding 
verbal behavior, the reinforcing effect of 
a verbal stimulus, and the subjects’ evalu- 
ation of that stimulus (2). 

A total of 28 male summer-school stu- 
dents were used as subjects in the verbal 
reinforcement experiment. They were 
tested individually in a small experimen- 
tal room, with the experimenter seated 
behind the subject. Each subject was in- 
formed that this was a test of the “total 
available vocabulary of college students.” 
He was requested to say all words that 
he could think of, not to repeat words, 
not to count or to give phrases or sen- 
tences. All responses were recorded on 
tape. In the reinforcement period, the 
experimenter emitted the reinforcing in- 
terjection “Mm-hmm” immediately after 
every plural-noun response. All subjects 
gave 500 responses before they were 
stopped. The first 100 responses were 
used to obtain the operant level of plural- 
noun responses, and no responses were re- 
inforced. During the next 200 responses, 
all plural nouns were followed by the re- 
inforcing stimulus. During the last 200 
responses, no reinforcements were given 
in order to obtain extinction data. 

After the response session, all subjects 
were given an extended interview to de- 
termine the subjects’ reactions to the re- 
inforcing situation (3). This interview 
consisted of 30 open-ended questions 
which began with a general “What did 
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Reports 


you think about during the experiment?” 
and led to specific questions whether the 
subject was aware of the contingency be- 
tween his production of plural nouns and 
the behavior of the experimenter. 

The responses of all subjects to the in- 
terview were scored on a scale of | to 11, 
with a score of | representing full aware- 
ness of the reinforcing contingency and 
11 representing a complete lack of aware- 
ness. Full awareness was defined as a de- 
scription by the subject of the contingency 


* between the plural noun response and 


the experimenter’s behavior, while com- 
plete unawareness required that the sub- 
ject verbalize no hypothesis concerning 
this contingency. The obtained awareness 
values ranged from 3 to 11 with a mean 
of 5.9, and a rater reliability of 76 per- 
cent. The mean rating of 6 indicates that 
the average subject verbalized some sec- 
ondary hypothesis that there might have 
been some unknown relationship between 
his associations and the experimenter’s 
behavior..None of the subjects, however, 
was able to state specifically what the 
contingency was. 

All subjects were aware of the fact that 
the experimenter did say “Mm-hmm” 
every now and then. In the course of the 
interview they were asked what they 
thought this behavior indicated. On the 
basis of this question they were divided 
into two groups, a positive and negative 
group. The positive group consisted of 
those subjects who thought that the rein- 
forcer had positive aspects, that it meant 
they were doing all right, that it was en- 
couraging them to go on. The negative 
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Fig. 1. Relative production of plural nouns 
during successive response periods. 





group thought that the reinforcer had 
negative aspects, that it meant they 
were going too fast, giving the wrong 
kinds of words. Many of these subjects 
would stop after the first occurrence of 
the reinforcer as if they were expecting 
further instructions. The mean awareness 
values for these two groups were 6.4 for 
the positive group and 5.6 for the nega- 
tive group, showing no significant differ- 
ence between the two groups on this vari- 
able. 

Figure 1 shows the effect of the rein- 
forcer on the production of plural nouns. 
The dependent measure used was the per- 
centage of plural nouns out of total nouns 
given in any 100-word period. This rela- 
tive index of plural-noun production was 
used because the production of all nouns 
(singular ard plural) was affected by the 
reinforcing stimulus. Figure 1 shows lit- 
tle effect of the reinforcer on the relative 
production of plural nouns when all sub- 
jects are combined. While there is a slight 
increase in the first reinforcing period, 
this increase is not significant. When the 
positive and negative subjects are sepa- 
rated, however, there is a clear difference 
between the two groups. The positive 
group shows a significant increase in 
plural-noun production during the first 
reinforcing period (p < 0.05), while the 
negative group shows a decrease. The dif- 
ference between the two groups in the 
first reinforcing period is, of course, sig- 
nificant (p< 0.01). In the subsequent 
periods, however, no such difference ap- 
pears. The positive group returns to below 
operant level in the second reinforcing 
period and changes little from then on, 
while the negative group continues to de- 
crease, 

The effect in the initial reinforcing 
period shows a clear relationship between 
the subjects’ evaluation of the reinforcing 
stimulus and the effect of that stimulus 
on their verbal behavior. A positively 
evaluated stimulus operates as a positive 
reinforcer, while the same stimulus has a 
negative reinforcing effect if the subject 
evaluates it as a negative stimulus. Since 
there are no differences in the awareness 
of the subjects in the two groups, this 
effect cannot be simply ascribed to some 
cognitive response to the contingency in 
one group which is absent in the other. 
It is also difficult to ascribe the difference 
between the two groups to some simple 
mediating judgment. None of the subjects 
said that, because the reinforcer was en- 
couraging or discouraging, he reacted or 
decided to react by increasing or decreas- 
ing the particular association or response 
that preceded it. Some such mediating 
process may of course have taken place 
during the experiment. If it did, the sub- 
jects could not recall it by the end of the 
session. 

The results of this study indicate that, 
in human verbal learning, the subjects’ 
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subjective evaluation of the reinforcing 
stimulus may provide an independent 
measure of the reinforcing value of a 
verbal reinforcer. 
GrorcE MANDLER 

WarreEN K, Kapitan 
Department of Social Relations, 
Harvard University, 
Cambridge, Massachusetts 
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Influence of “Aging” on 
the Characteristics of an 
Electrodeless Discharge 


“Aging” of a freshly prepared dis- 
charge tube—that is, maintaining the 
discharge for a period of time—at a con- 
stant applied potential V, has been 
found to affect the discharge character- 
istics markedly. The influence of aging 
on the conductivity of a low-frequency 
electrodeless discharge in iodine vapor is 
reported here. The details of the experi- 
mental set up are similar to those re- 
ported earlier by Saxena and me (2). 

Aging decreases the discharge current 
i and the “threshold potential” V,,, 
namely, the potential at which the dis- 
charge becomes self-maintained. The 
conductivity decreases (i) very rapidly 
during the first few minutes, (ii) less 
rapidly during the next few minutes, and 
(iii) slowly until it attains saturation. 
Figure 1 shows a typical plot of the dis- 
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with time. 
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charge current 7 versus time ¢ in min- 
utes. The equation proposed by Saxena 


_et al. (3) (8i=kt!™) for similar obser- 


vations in water vapor and iodine vapor 
under ozonizer discharge seems to hold 
good only during the afore-mentioned 
period (ii). 

The decrease of the threshold potential 
on aging was observed even in the pres- 
ence of excess of solid iodine and there- 
fore cannot be ascribed to the pressure 
drop caused by adsorption of the vapor 
on the walls of the vessel. Aging reduces 
the width of the period of the discharge 
which is not self-maintained. In a par- 
ticular experiment, the potential in the 
period that was not self-maintained was 
between 0.79 and 1.33 kv before aging, 
while it was between 0.79 and 1.06 kv 
after aging. Furthermore, aging is effec- 
tive only when it is carried out at 
V>Vm; aging at V<V,, has no ap- 
preciable effect on the discharge char- 
acteristics. 

C. N. RaMAcHANDRA Rao 
Department of Chemistry, Purdue 
University, West Lafayette, Indiana 
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Preparation of Pure 
Hydroxyapatite Crystals 


Naturally occurring hydroxyapatite ex- 
hibits a variable composition and con- 
tains impurities that have unknown 
effects on the structure and properties 
of the basic compound. A simple method 
for the production of pure, well-crystal- 
lized hydroxyapatite has long been 
needed. Methods of synthesis for this 
mineral have been reported in the past 
(7), but all of them produced impure 
and poorly crystallized products. This 
communication describes the prepara- 
tion of pure hydroxyapatite suitable for 
x-ray diffraction, single-crystal studies. 

The procedure is similar to an early 
preparation of hydroxyapatite by the 
hydrolysis of brushite (CaHPO, -2H,O) 
(2). In the meth<d outlined here, mone- 
tite (CaHPO,), instead of brushite, is 
hydrolyzed to hydroxyapatite in a closed 
system, The reaction involved is prob- 
ably one, or both, of the following. 


300°C 
10CaHPO, + 2H:O ay 
Caxo(PO.)e(OH). + 4H*+4H:PO, (1) 
300°C 
14CaHPO, + 2H.O ———> 
Caw(POx)e(OH)2+ 4Ca** + 8H:POs (2) 


An orthophosphoric acid solution (1 
vol of reagent-grade 85-percent H,PO, 
to 5 vol of distilled -vater) was saturated 
at room tempcrature with reagent-grade 
tribasic calcium phosphate. Well-crystal- 
lized CaHPO, was precipitated from the 
clear saturated solution by heating the 
solution nearly to its boiling temperature. 
The CaHPO, was filtered from the hot 
solution, washed thoroughly with dis- 
tilled water, rinsed with absolute alcohol, 
and finally dried at 105°C. From 0.5 to 
1.0 g of CaHPO, may be obtained from 
100 to 150 ml of the saturated solution. 

Pure well-crystallized Ca,,(PO,), 
(OH), was prepared from the reaction 
of 0.1 g of the CaHPO, with 10 ml of 
distilled water in a_ platinum-lined, 
Morey-Ingerson type hydrothermal bomb 
(3) at 300°C for 10 days. During this 
time, the system had an internal pressure 
of about 1250 Ib/in.? owing to the vapor 
pressure of saturated steam at 300°C. 

To obtain a complete reaction, it was 
necessary to use at least 10 ml of water 
for each 0.10 g of CaHPO,. Less than 
this ratio of water to CaHPO, resulted in 
a mixed product of Ca,,.(PO,),(OH),. 
and CaHPO,. Apparently the controlling 
factor for the hydrolysis is the final pH 
of the liquid. As long as this pH stays 
above 2.0 to 2.5, the reaction will pro- 
ceed in the desired direction. Below a 
pH of about 2.0, the stable solid phase 
is CaHPO, for the reaction conditions 
used 

The presence of certain cation im- 
purities can strongly influence the final 


* product. During some preparations, the 


platinum lining developed cracks and Fe 
and Cr ions from the steel bomb were 
introduced into the water. When this 
happened, the final product contained 
a large proportion of well-crystallized 
whitlockite [B-Ca, (PO, ).]. 

Under normal conditions, well-devel- 
oped clear hexagonal dipyramidal crys- 
tals of hydroxyapatite, which range up 
to about 0.3 mm in length, are produced. 
A spectrographic analysis showed the 
following amounts of impurities: 0.01- 
0.1 percent=Cu, Fe, Na, Pb, Si, Sr; 
0.001-0.01 percent = Al, Ba, Cr, Mg, Ni, 
Pt; 0.0001-0.001 percent = Ag, Mn. 

A petrographic examination showed 
the crystals to be uniaxial negative with 
indices of refraction: e¢= 1.643 + 0.002 
and w= 1.649 + 0.002. 

A method has been reported by Hayek, 
Lechtleitner, and Béhler (4) for obtain- 
ing well-crystallized hydroxyapatite by 
heating a finely divided hydroxyapatite 
with NaOH solution in a hydrothermal 
bomb. Although these investigators ob- 
tained well-formed crystals, the product 
was not as pure as might be desired, for 
these crystals contained at least 0.5 per- 
cent Na (5). Also, no attempt to remove 
the carbenate ion was made by Hayek 
and coworkers, and the influence of car- 
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bonate in apatite is still a much disputed 
question. 

In conclusion, using the method pre- 
sented in this report, it is possible to 
obtain a pure well-crystallized hydrox- 
yapatite, with -negligible quantities of 
extraneous ions in the crystals. The 
major disadvantage of the method is the 
small crop obtained from each hydrolysis 
because of the small capacity of the 
bombs used. Larger reaction vessels 
would minimize this objection. 

ALvIN PERLOFF 
U.S. Army, National Bureau of 
Standards, Washington, D.C. 
Aaron S. PosNER 
American Dental Association Research 
Fellowship, National Bureau of 
Standards, Washington, D.C. 
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Beryllium-10 Produced 
by Cosmic Rays 


The bombardment of the nitrogen 
and oxygen of the atmosphere by cos- 
mic rays can produce four nuclides 
of useful life. Three of these, carbon-14, 
tritium, and beryllium-7, have been iden- 
tified and used for studies of time scales 
of natural processes (1). This paper (2) 
reports the isolation and identification of 
the fourth, beryllium-10, a B- emitter of 
half-life 2.5 x 10® years (3). 

The amount of Be?® produced should 
be very small. Peters (4) predicts a pro- 
duction rate—equivalent in steady state 
to the decay rate—of 0.05 to 0.1/cm? sec. 
My own prediction is about 0.04/cm? 
sec, with a large uncértainty. 

Beryllium-10 should have the same 
early history as Be’, which is removed 
from the atmosphere chiefly by rain. 
That portion which falls on the ocean 





may or may not enter into true solution 
there, but, in any case, it should find its 
way into the bottom sediments. We have 
been led, therefore, to examine the deep- 
sea bottom sediments for Be?®. In partic- 
ular, we have studied “red clay” sedi- 
ments, which show the lowest sedimen- 
tation rates and thus probably the high- 
est relative concentrations of Be?®. 

Samples from two cores taken from 
the eastern Pacific have now been ana- 
lyzed for Be!°. These cores were obtained 
by E. D. Goldberg of the Scripps Insti- 
tution of Oceanography at approximately 
latitude 28°N, longitude 125°W at a 
depth of 2200 m. The cores were approx- 
imately 5 cm in diameter, with a total 
length of 120 cm. Each was divided into 
five sections, which were analyzed for 
Be?°, 

The chemical problem of isolating 
milligram amounts of beryllium from 
hundreds of grams of clay proved quite 
difficult. The chemistry used in core G 
resulted in erratic yields. An improved 
proceciure was used on core H, a brief 
account of which follows. The sample 
(wet clay) is treated with a mixture of 
500 g of 48-percent HF and 500 g of 
12N HCl in two 1-lit HH polythene 
beakers, after 10 ml of Be carrier (5.9 
mg of BeO per milliliter) has been 
added. After the sample has been evapo- 
rated to dryness in a hot-air jet, 150 g of 
each acid is added, and the sample is 
again evaporated to dryness. Two further 
evaporations with 500 g of HCl serve to 
remove most of the fluoride. The sample 
is taken up in 1500 ml of 1N HCl, boiled, 
decanted, and centrifuged. The remain- 
ing solid is heated with H,SO, until HF 
bubbles cease. The cake is taken up with 
water, the small amount of remaining 
solid being fused with KHSQ,. The final 
solid is discarded, and all solutions are 
combined. The precipitate is discarded. 

Six hundred fifty grams of Versene 
(the commercial tetrasodium salt of 
EDTA) is added, and the solution is 
brought to pH 6 to 6.5. Twenty-five mil- 
liliters of 2,4-pentanedione is added, and 
after the solution has stood for 5 min- 
utes, it is extracted with three 250-ml 
portions of reagent-grade benzene. These 
are combined and backwashed with ace- 
tate-buffered water at pH 5.5 to 6. 


Table 1. Beryllium-10 activity of core samples. 











Depth Chemical Observed Activity 
Sample in core yield count per cm* of clay 

(cm) (%) (count/min ) (disintegration/min ) 
G-2 25-50 37 0.310 + 0.020 (7.640.5) x 10° 
G-4 75-100 36 0.184 + 0.023 (4.5+0.6) x 10° 
H-1 0-25 34 0.257 + 0.037 (7.42140) x 10* 
H-2 25-50 56 0.228 + 0.040 (4.4+0.8) x 10° 
H-3 50-75 9 0.063 + 0.037 (6+3) x10° 
H-4 75-100 35 0.143 + 0.049 (3.8+ 1.3) x 10° 
H-5 100-117 41 0.142 + 0.036 (4.9 + 1.3) x 10° 
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ABSORBER THICKNESS MG/CM? 


Fig. 1. Absorption curves of observed ac- 
tivity and of synthetic Be” standard in 
polyethylene in close cylindrical geometry. 


The benzene layer is then extracted 
with two 150-ml portions of 6N HCl. 
Forty-five grams of disodium Versenate 
is added, and the HCI solution is brought 
to pH 6 to 6.5. Ten milliliters of 2,4-pen- 
tanedione is added, and, after the solu- 
tion has stood, it is extracted with three 
75-ml portions of benzene. The latter are 
combined, backwashed, and finally ex- 
tracted with two 50-ml portions of 6N 
HCl. The acid solution is boiled down 
nearly to dryness, HNO, being added to 
destroy organic matter. Finally, 50 ml of 
water is added, the solution is made 
basic with ammonia, and the precipitate 
is filtered and ignited to BeO. This pro- 
cedure seems to be entirely specific for 
beryllium. The reactions involved are 
discussed in the literature (5). 

The samples were counted as BeO in 
close cylindrical geometry on two small 
thin-walled counters (6) inside rings of 
Geiger tubes in anticoincidence. The 
background was 0.25 to 0.5 count/min 
for a counter 6 cm long and 1.5 cm in 
diameter using a Q gas filling. The sam- 
ples were not infinitely thin, and correc- 
tion was made for self-absorption by the 
method of Libby (7), for geometry, and 
for chemical yield, in order to obtain the 
absolute disintegration rates. The activ- 
ities are normalized to 1 cm® of clay, 
since this seems to be a more definite 
quantity than 1 g. 

The results are shown in Table 1. The 
activity decreases somewhat with depth, 
but this tendency is neither marked nor 
regular. Core H was noted to be inhomo- 
geneous with strong evidence of sorting 
at a depth of 35 cm. There is no reason 
to expect a regular decay with depth. 

If the sedimentation rate is 1 mm/ 
1000 yr, these cores have an equivalent 
depth of the order of 10® yr. Our evi- 
dence suggests that the rate of sedimen- 
tation in our cores is not slower than this 
by a large factor. If we use this figure, 
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averaging all results from both cores, we 
obtain an estimate of 0.03 disintegration/ 
sec cm? contained in the sediment col- 
umn. This is of the expected order of 
magnitude. No more can be said at pres- 
ent. Even this is not without interest 
from the point of view of the constancy 
of the cosmic-ray flux. 

In addition to the data given here, 
other measurements were made to iden- 
tify the observed activity. Samples G-2 
and G-4 were combined, and a second 
complete cycle of purification was car- 
ried through. The original samples con- 
tained 0.92+0.06  disintegration/min 
(assuming that the self-absorption cor- 
rection of Bel applies). The recycled 
sample showed 0.68+0.20 disintegra- 
tion/min after correction for chemical 
yield. Seven months elapsed between the 
two measurements. 

An absorption curve was run on a com- 
posite sample of H-1, H-2, H-4, and H-5, 
using polyethylene absorbers. The data 
are plotted in Fig. 1. A curve for a syn- 
thetic sample of Be!° under the same con- 
ditions is shown for comparison. The ab- 
sorption curve in close cylindrical geom- 
etry approaches an exponential (7). The 
half-thickness of the natural sample is 
17+4 mg/cm?, while that of the syn- 
thetic sample is 21.2 + 0.3 mg/cm? in the 
same region of the absorption curve. Us- 
ing Libby’s relation for half-thickness 
versus energy and mass number (8), we 
obtain E=0.52+0.08 Mev, compared 
with 0.56 Mev for the known activity. A 
further check on the half-thickness is the 
self-absorption correction of the compos- 
ite sample. The count rate of the com- 
posite sample was 0.65 +0.07 times the 


- sum of the original samples, while the 


calculated value is 0.76. No gamma ac- 
tivity was found in any sample. 

One set of data has been discarded— 
that obtained in my effort in Chicago to 
measure the absorption curve of the orig- 
inal G composite. The data indicate 
strongly that absorbers or other materials 
were contaminated. 

Our intention is to use Be? if possible 
for radioactive age determination. Much 
work on the geochemistry of beryllium 
still must be done before this method can 
be safely used. 

A final word should be said on meas- 
urement techniques. A counting method 
appears to be the most practical at the 
present time, although Peters (4) has 
suggested a photographic-plate tech- 
nique. It is worth noting that, if the 
beryllium content of sediments is of the 
order of 1 ppm, the Be?°/Be® ratio is 
about 10-7. This does not seem to be 
permanently outside the range of solid- 
source mass spectrometry, although the 
difficulties would be extreme. 

James R. ARNoLD 
Department of Chemistry, 
Princeton University, 
Princeton, New Jersey 
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Quantum Yields of Fluorescence 
of Plant Pigments 


The fate of excitation energy in photo- 
synthesis requires elucidation. Toward 
this end, we have determined the quan- 
tum yields of fluorescence of several 
photosynthetic pigments, in vitro and in 
vivo (1). The measurements were made 
with a specially constructed integrating 
sphere (2). The main results are shown 
in Tables 1 and 2. 

Our values of the quantum yields of 
fluorescence ¢ of chlorophylls a and b 
are about 40 percent higher than those 
reported by Forster (3). We believe that 
this difference is the result of a more 
accurate determination in our experi- 
ments of the detector sensitivity as a 
function of wavelength, and a more re- 
liable “sampling” of the incident light 
and fluorescence with the sphere. Both 
the ratio of the fluorescence yield of 
chlorophyll b to that of chlorophyll a 
and the strong effect of solvent on the 
former, reported by Forster, are con- 
firmed. 

As was anticipated by Duysens (4), ¢ 
of chlorophyll in vivo was found to be 
an order of magnitude higher than the 
value previously accepted on the basis of 
the measurements of Wassink e¢ al. (5). 
The new data indicate that the actual 
lifetime of excitation of the first excited 
singlet state of chlorophyll @ in vivo is 
of the order of 10-2 second, rather than 
10711 second, as has been previously 4s- 
sumed, This offers a correspondingly 
better chance for migration of excitation 
energy between chlorophyll molecules. 

The quantum yield of chlorophyll 
fluorescence in vivo was previously known 
to change (usually to increase but some- 





times to decrease) with increasing in- 
tensity of the exciting light at photo- 
synthesis-saturating intensities (6). We 
found this yield to vary also with the 
exciting intensity when the latter was as 
low as 0.01 of that required for the com- 
pensation of respiration by photosyn- 
thesis (see Fig. 1). Recent measurements 
by Brugger (7) are consistent with the 
results shown in Fig. 1. 

Franck’s theory of “narcotization” of 
the chlorophyll complex, which could 
explain the intensity dependence of ¢ at 


Table 1. Quantum yields of fluorescence 
of pigments in solution. 





bec Quantum 
Pi length eld of 
igment ~ yield o 
and ae fluores- 
exciting i. 
solvent light cence 
(mp) (¢) 
Chlorophyll a 
Ethyl ether 430 0.33 
Methanol 436 0.32 
Pyridine 436 0.35 
Ethyl chlorophyllide a 
Ethyl ether 436 0.33 
Chlorophyll 6b 
Ethyl] ether 436 0.16 
Methanol 436 0.034 
Phycocyanin (from 
Synechocystis sp.) 
Water (0.1M phos- 
phate buffer, pH 6.2) 546 0.53 
Phycoerythrin (from 
Porphyridium 
cruentum) 
Water (0.1M phos- 
phate buffer, pH 6.2) 480 0.85 
Fluorescein 
Aqueous NaOH 436 0.91 





* Corrected for self-absorption of fluorescence by 
extrapolation to zero concentration. 


Table 2. Quantum yields of fluorescence 
of pigments in the living cell. 


Wave- 








Quantum 
Pigment pr yield of 
and we fluores- 
: exciting ra 
organism light “e) 
(mp) (#) 
Chlorophyll a 
Chlorella pyrenoidosa 
(green alga) 436 0.027 
436 0.017- 
0.020f 
Navicula minima : 
(diatom ) 436 0.0287 
Synechocystis sp. 
(blue-green alga) 436 —~0.015t 
Phycocyanin 
Synechocystis sp. 546 —0.030- 
0.035 





* Corrected for self-absorption of fluorescence by 
extrapolation to zero concentration. 

+ Excited with 50 erg/cm® sec. 

t Extrapolated to very low intensities of exciting 
light. 
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Fig. 1. Quantum yield of fluorescence of 
Chlorella cells. Yield is shown as a func- 
tion of the logarithm of the intensity of 
the exciting beam (averaged over its path 
in the vessel). Aer. =436 mu. The same 
values plotted on a linear rather than semi- 
logarithmic scale lead to a curve that is 
concave downward rather than upward. 


photosynthesis-saturating intensities, is 
not applicable at the low intensities 
studied here. Apparently, the intensity 
dependence of ¢ in vivo is due to two 
(or more) factors that come into play in 
different intensity ranges, The change in 
¢ near or below the compensation point 
may reflect the participation in photo- 
synthesis of respiratory intermediates 
whose relative importance must decrease 
as the intensity increases. 

We did not observe an inflection in the 
¢=f(1) curve corresponding to the one 
reported by Kok (8) for photosynthesis. 
But kinetic considerations show that, 
even if different factors govern ¢ pri- 
marily in different intensity regions, such 
inflections would not necessarily occur. 

Paut LaTIMER* 
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Sperm Transport in the 
Reproductive Tract of 
the Female Rabbit 


Previous estimates of the time required 
for sperm ascent in the reproductive 
tract of the female rabbit usually have 
been based on flushing various regions of 
the tract at definite intervals after mat- 
ing (J, 2). The present note offers an- 
other approach to the problem—namely, 
tubal ligation at various times after mat- 
ing and the subsequent examination of 
the trapped eggs for evidence of fertiliza- 
tion. While this work was in progress, a 
paper using the same technique with 
several variations appeared (3); the re- 
sults reported here confirm Adams’ find- 
ings. 

Mature New Zealand giant white does 
were used in the experiments (4). The 
rabbits were bred once to males of proved 
fertility. At intervals of 0.5, 2, 3, 4, and 
5 hours post coitum, laparotomies were 
performed, and the fallopian tubes were 
doubly ligated and sectioned at the 
uterotubal junction. The rabbits were 
killed between 48 and 52 hours post 
coitum, the tubes were flushed with 0.9 
percent saline solution, and the recov- 
ered eggs were then examined for evi- 
dence of normal cleavage and develop- 
ment. 

The results indicate that sufficient 
sperm are in the tubes of every animal 
by 5 hours post coitum to fertilize all 
viable eggs (Table 1). The increase in 
the percentage of fertilized eggs between 
4 and 5 hours post coitum parallels a 
similar rise in the number of sperm re- 
covered from the tubes during the same 
time span (2). However, it is misleading 
to account for the increased percentage 
of fertilized eggs on the basis of an in- 
crease in the mean number of sperma- 
tozoa. The most likely explanation for 
the increased percentage of fertilized ova 
is that sperm have reached the tubal level 
of every animal by 5 hours post coitum. 
Before this time, there is considerable in- 
dividual variation in the rate of sperm 


Table 1.. Fertilizing ability of rabbit 
sperm in ligated fallopian tubes. (Eggs 
examined 48 to 52 hours post coitum). 





Time No. No. Per- No. of 
post No. of of cent- ani- 
coitum of follic- eggs ageof mals 


tubes rab- ular re- ferti- with 
ligated bits rup- cov- lized ferti- 
(hr) ture ered eggs lized 





points ova 

VY 3 21 20 0 0 
2 5 48 31 19 1 
3 5 54 53 47 3 
4 5 29 25 40 3 
5 5 46 41 98 5 





entry into the tubes as measured by the 
number of animals with fertilized ova at 


different hours post coitum (Table 1). 


Differences from animal to animal in 
uterine motility and in the mechanical 
barrier offered by the cervix and utcro- 
tubal junction probably account for the 
variability in the rate of sperm trans- 
port before 5 hours post coitum (2, 5). 
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Cold-Adapted Genetic 
Variants of Polio Viruses 


Variants of the polio viruses have been 
obtained through passage in various in 
vitro systems. Enders, Weller, and Rob- 
bins (1) passaged the Brunhilde strain 
(antigenic type I) in tissue cultures of 
human embryonic skin muscle and ob- 
tained a variant of reduced virulence for 
monkeys. Sabin, Hennessen, and Winsser 
(2) have obtained variants of Mahoney 
(type I), Y-SK (type II), and Leon 
(type III), which are also relatively 
avirulent in monkeys, through passage at 
1-day intervals with large inocula in tube 
cultures of cynomolgus monkey kidney 
cells. Li, Schaeffer, and Nelson (3) have 
combined passages in vitro with passages 
in vivo to obtain variants of Mahoney 
and Leon which show various patterns 
of virulence for mice and monkeys. Mcl- 
nick (4) has also reported attenuation of 
polio viruses through serial passages of 
high concentrations of virus in tissue cul- 
ture. Dulbecco and Vogt (5) have ob- 
tained an r (rapid) mutant of Brunhilde 
through serial rapid passage on mono- 
layer cultures of cynomolgus monkey 
kidney cells. Slow Mahoney (6), a ge- 
netic variant of Mahoney that produces 
relatively tiny plaques on monolayers of 
monkey kidney cells, was isolated after 
propagation of the parental Mahoney on 
HeLa cells. In the work reported here 
(7), cold-adapted genetic variants of the 
polio virus strains Akron (type I), Brooks 
(type II), and Mabie (type III) have 
been obtained through passage at 30°C 
on monkey kidney cells. 
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Table 1. Comparisons of original polio 
viruses and cold-adapted derivatives in 
time required for completion of cytopath- 
ogenic action on monkey kidney cells in 
stationary tubes at 30° and 36°C. 





Time required 
for completion 


Tem- of cytopatho- 
Polio virus on genic action 
strain P (mean day 


and pool Cr C) tubes positive) 





10,000 1000 100 
PEP PPP PPP 





Original 
Akron (PP1) 30 60 7.4 =8.2 
Cold-adapted 

Akron (PP3) 30 3.2 4.0 4.4 
Original 

Akron (PP1) 36 34 38 4.3 
Cold-adapted 

Akron (PP3) 36 34 45 4.8 
Original 

Brooks (PP1) 30 48 48 6.0 
Cold-adapted 

Brooks (PP3) 30 3.4 42 4.8 
Original 
Brooks (PP1) 
Cold-adapted 
Brooks (PP3) 36 3.2 3.6 3.7 
Original 

Mabie (PPla) 30 4.7 6.1 7.9 
Cold-adapted 

Mane (Pro): SO° 3:2 3.2. 4.5 
Original 

Mabie (PPla) 36 3.2 3.4 3.7 
Cold-adapted 

Mabie (PP3) 36 6.8 


SOyin Seas, Sez 3.6 


8.4 =10.0 








* Plaque-producing particles (PPP) inoculated 
per tube. All of the determinations were made 
on the same lot of monkey kidney cells and each 
entry is the mean of five or six tubes. 


Akron 


& 
ail 





~ 


Poliovirus titer (ogi PPPmal) 
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Akron plaque-purified pool No. 1 
(PP1), Brooks PP1, and Mabie PP1a(6) 
were selected for passage. The cultures 
of monkcy kidney tissue used for passage 
were cultures of trypsinized rhesus or 
cynomolgus monkey kidney cells which 
had grown for 6 days in tubes at 36°C 
on medium D (8). The cultures were 
washed once with 0.90 ml of medium 
199 (9) before inoculation. For each pas- 
sage, 0.10 ml of virus, usually at 10°? 
concentration, was inoculated into such 
cultures containing 0.90 ml of medium 
199. The tubes were slanted at 30°C, 
examined daily for cytopathogenic ac- 
tion, and harvested as soon as at least 90 
percent of the cells were destroyed. Ten 
such serial passages were made with each 
strain. The tenth passage level of each 
was then purified through plaque isola- 
tion three times serially at 30°C. A pool 
was formed at 30°C in bottles of monkey 
kidney cells from the third plaque pas- 
sage of each. 

The 30°C-passaged viruses, in com- 
parison with the original viruses, have 
more rapid cytopathogenic action on 
monkey kidney cells in tubes at 30°C 
(Table 1). Furthermore, these cold- 
adapted variant particles produce larger 
plaques at 30°C than do their progenitor 
particles. 

Curves that show the propagation of 
the original viruses and their cold- 
adapted derivatives on monkey kidney 
cells at 30° and 36°C have been de- 
termined (Fig. 1). Supernatant fluids of 
tube cultures were harvested daily and 
assayed by the plaque method of Dul- 
becco and Vogt (1/0). These curves show 
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Fig. 1. Propagation curves of original and cold-adapted polio viruses on monkey kidney 
cells at 30° and 36°C. Original viruses, or; cold-adapted derivatives, ca. The tempera- 
ture at which viruses were grown follows the symbol. The arrows indicate that the values 
recorded are maximal; that is, no virus was found in the aliquots assayed. All harvests 
of any one of the three strains were made from the same preparation of monkey kidney 
cells and consisted usually of the pooled fluids from two tube cultures selected at random 


from many replicate inoculated cultures. 
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that the cold-adapted variants propagate 
more rapidly at 30°C than do their 
progenitors. 

Plaques formed by the original viruses 
at 30°C and by the cold-adapted vari- 
ants at 36°C have been isolated, and the 
progeny particles in these plaques have 
been studied with respect to their cold 
adaptation. In each case, the nature of 
the progeny particles was a function of 
the nature of the parental particle and 
not a function of the environment—that 
is, the temperature, in which they were 
formed. Thus these cold-adapted pools 
are composed, at least predominantly, of 
polio virus particles that are genetically 
altered in their capacity to propagate on 
monkey kidney cells at 30°C. 

Whereas all three cold-adapted vari- 
ants are partially deadapted to propaga- 
tion at 36°C in monkey kidney tissue 
cultures (see Table 1 and Fig. 1), the 
deadaptation of Mabie is much greater 
than that of Akron or of Brooks. It is 
possible that these cold-adapted variants 
may be generally deadapted to propaga- 
tion at temperatures as high as 36°C 
and, hence, may possess less virulence 
for a primate whose body temperature 
is normally somewhat greater than 36°C. 
Therefore, these cold-adapted variants 
have been compared with the original 
viruses in virulence for rhesus and cyno- 
molgus monkeys by the intraspinal route 
of inoculation (77). The data available 
at this time show that the cold-adapted 
variants of Akron and of Brooks do not 
differ in virulence from their progenitors. 
The cold-adapted Mabie, however, has 
been found to be less virulent (/2) than 
the original Mabie. Thus, the strain that 
has been strikingly deadapted to propa- 
gation at 36°C in tissue culture is also 
the one that has become less virulent for 
the monkéy. This result suggests that the 
degree of loss of ability. of 30°C-passaged 
viruses to propagate at 36°C in tissue 
cultures may serve as an indicator of the 
degree of their loss of virulence for a 
warm-blooded animal. 

Gerorce R. Duses 

MarcaretT CHAPIN 
Section of Virus Research, Department 
of Pediatrics, University of Kansas 
School of Medicine, Kansas City 
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Influence of Crystalline 
Elastase on Experimental 
Atherosclerosis in the Chicken 


Elastase is a pancreatic enzyme that 
has been studied and described by Bald 
and Banga (1). Lansing (2) and Carter 
(3) have determined that it comes from 
islet tissue and specifically from the 
a-cells. Preparation of crystalline elastase 
from beef pancreas has been reported by 
Banga (4) and from pork pancreas by 
Lewis, Williams, and Brink (3). 

It is thought that there may be a con- 
nection between elastase and _ arterio- 
sclerosis. Balé and Banga (6) noted that 
men suffering from arteriosclerosis had 
less elastase in the pancreas than did 
healthy individuals, and Lansing (7) 
gave elastase by mouth to cholesterol-fed 
rabbits and found that it retarded the 
development of atheromatosis. 

We report here the influence of crys- 
talline porcine elastase (8), given orally 
and parenterally, and of trypsin, included 





as a control for the proteolytic action, on 
atheromatosis and plasma lipid pattern 
in cholesterol-fed chickens. Two prepa- 
rations of crystalline material containing 
130 and 134 elastase units per milligram 
were tested in separate experiments 24 
weeks apart. The procedures are de- 
scribed in more detail elsewhere (9). 

For each test, six groups of 8-week-old 
White Leghorn cockerels, raised on 
starter ration, were set out on diet con- 
taining 2 percent USP cholesterol and 
5 percent cottonseed oil and treated as 
follows: (i) no further treatment; (ii) 
diet fortified with 57 mg of crystallized 
trypsin (Worthington) . per kilogram; 
(iii) diet fortified with 57 mg of elastase 
per kilogram; (iv) given 0.2 ml of saline 
intramuscularly five times per week; 
(v) given 4 mg of crystallized trypsin 
intramuscularly five times per week; (vi) 
given 4 mg of elastase intramuscularly 
five times per week. 

After 8 weeks of treatment, the birds 
were fasted overnight, bled, and sacri- 
ficed. Four milliliters of blood was drawn 
from the alar vein of each bird and 
mixed with 0.7 ml of solution of citric 
acid, sodium citrate, and dextrose 
(ACD solution) (1/0). The prepared 
plasma samples were analyzed for total 
cholesterol (11) and lipid phosphorus 
(12) and for cholesterol in «- and B-lipo- 
protein after fractionation by Cohn’s 
method 10 (10, 13, 14). The thoracic 
aortas and brachiocephalic arteries were 
removed and examined for degree of 
atheromatosis by two independent ob- 
servers, A score of 1 was assigned for 


Table 1. Lesion scores, plasma cholesterol concentrations, and distributions between lipo- 
proteins, plasma lipid-phosphorus concentrations, ratios of cholesterol to phospholipid 
(C/PL), and weight changes in control and treated cockerels. 
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Substance 
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Experiment 1, Enzyme in the diet 


None 5/10 09 3.56 
Trypsin 4/10 0.6 232 
Elastase 8/10 1.55 4.40 


Experiment 1, Intramuscular injection 
Saline 4/10 045 2.14 
Trypsin 3/7 1.0 3.33 
Elastase $/10.~ 0.5 4.28 


Experiment 2, Enzyme in the diet 


None GeO aad 4.75 
Trypsin G7 10" cso 3.31 
Elastase 9/10 1.95 4.54 


Experiment 2, Intramuscular injection 


Saline 8/10 1.7 4.68 
Trypsin 7/9 145 4.41 
Elastase 8/9 1.9 4.66 
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thin, scattered plaques; a score of 2 for 
either light, uniform deposit or heavy, 
scattered plaques; a score of 3 for heavy, 
uniform deposit; and a score of 4 for 
extremely heavy and lumpy deposit. 

The results are shown in Table 1. 
Lipid concentrations in ACD plasma 
should be multiplied by 1.3 to obtain 
corresponding serum values. 

Food consumption data showed that 
the average enzyme intakes by birds on 
the dietary regimens in the first experi- 
ment were 4.9 mg of trypsin per day and 
4.4 mg of elastase per day. In the second 
experiment, the intakes were 4.5 mg of 
trypsin per day and 4.3 mg of elastase 
per day. Samples of different lots of diet 
were analyzed by U, J. Lewis, who found 
that there was no loss of enzyme activity 
in them before they were consumed. 

The two experiments differed in the 
severity and incidence of atheromatosis. 
The injected birds seemed to have higher 
a-lipoprotein cholesterol and a_ higher 
a./(a%+ 6) ratio than those on dietary re- 
gimens. 

Crystalline elastase, given either in the 
diet or by intramuscular injection, did 
not reduce either incidence or severity 
of atheromatosis in cholesterol-fed chick- 
ens. The elastase-treated birds gained 
less weight on the average, and had 
slightly more a-lipoprotein cholesterol 
(p <0.05) than their companions. The 
lipid patterns were not otherwise influ- 
enced in a direction that would be con- 
sidered beneficial in man. 

Davin M, TENNENT, Mary E. ZANETTI, 

WALTHER H. Ott, GUNTHER W. Kuron, 
Henry SIEGE. 

Merck Institute for Therapeutic 

Research, Rahway, New Jersey, 

and Albert Einstein College of 

Medicine, Bronx, New York 
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Scientific Method, Statistical 
Inference, and the Law 


Something other than despair must 
motivate the scientist “who watches the 
instruments of his calling, and his reluc- 
tance to claim certainty, turned against 
him.” Two recent editorials [Science 123, 
1059 (15 June 1956) and 1099 (22 June 
1956) ] have pointed up difficulties in the 
understanding of scientific method at 
hearings conducted by the Federal Trade 
Commission; the second reference in- 
cluded (on page 1107) an even more 
complete account of the utter lack of 
understanding of the most elementary 
principles of statistical reasoning by that 
same governmental agency. Such lacunae 
in intellectual armor, however, are not 
solely the possession of the legal talent 
of the FTC. It is our observation based 
on a limited sample but a sample of 
sufficiently large size, with not a single 
exception, to warrant at least the tenta- 
tive hypothesis: the vast majority of 
those professionally concerned with the 
law are equally deficient in their under- 
standing of those same principles of sci- 
entific inference. 

Every day life is becoming more sur- 
rounded with affairs closely related to the 
scientific laboratory. Intimately associ- 
ated with advances in technologic proc- 
esses are the objective criteria by which 
the scientist reaches his conclusions. 
Similarly the lawyer, to best represent 
the interests of his client, must familiar- 
ize himself not only with the “techno- 
logic processes” of the situation in ques- 
tion but also with certain basic statistical 
reasoning, a primary ingredient in scien- 
tific analysis of evidence. The necessary 
statistical reasoning is not only intuitive 
and natural but also extremely useful 
and applicable to a broad spectrum of 
legal cases. An objective of this commu- 
nication cannot be to present all possible 
examples of statistics applied to legal 
situations, but it can point up some ideas 
underlying statistical decision making 
and point out the similarity of these con- 
cepts with some of those concepts already 
accepted in the law. To this end we first 
outline some general analogies. 

The thinking of the experimentalist, 
be he pure or applied, must of necessity 
be based on statistics: he must analyze 
data obtained by observation; and the 
only available objective methods of ac- 
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complishing this analysis are provided 
by the discipline of statistics. To digress 
for a moment, it should be mentioned 
that theoretical statistics, which develops 
the abstract logic on which the applica- 
tions rest, might be considered as a 
branch of applied mathematics and has 
its foundations in the theory of probabil- 
ity. However, the applied statistician, 
dealing with the real facts of a physical 
world, must be more than a mathema- 
tician if he is to work on the same team 
with researchers in any field of investi- 
gation who have concrete problems fac- 
ing them for which solutions in the real 
world must be discovered. 

A qualitative analogy can be made 
between the thinking of the experimen- 
talist and that of the lawyer in his situ- 
ation. Although the lawyer may not have 
been aware of it, he is trained to think 
and reason in a manner similar to the 
scientist. Perhaps he has not been con- 
scious that his processes of deducing con- 
clusions are—in principle—the same as 
those of the scientist; the lawyer may 
have been unaware of this fact, because 
he has given the scientist too much 
credit for “precision.” Take the legally 
familiar phrase, “beyond a reasonable 
doubt.” The phrase very scrupulously 
does not say, “with certainty” or “beyond 
a doubt”; the legal phrase carefully in- 
cludes the word reasonable. 

The scientist, too, never proves every- 
thing “with certainty’ or “beyond a 
doubt”; the best he can ever hope to say 
is that he has established a fact “beyond 
a reasonable doubt.” The difference be- 
tween the experimental and the legal 
situations is that the scientist has learned 
how to calculate the probability of the 
doubt. This has been the contribution of 
statistics. 

We need not go into detail with the 
scientific measurement of experimental 
uncertainty. One hypothetical example 
will serve to illustrate. Suppose that a 
medical researcher comes up with a new 
treatment. The results of the experiments 
he conducts to evaluate his treatment are 
almost never black or white, but usually 
one of the shades of gray: more patients 
may improve with the new treatment 
than usually show improvement with the 
traditional treatment. (The key word 
here is usually: associated with any phe- 
nomenon there is almost always varia- 
tion. For example, on the average, 70 


percent of patients may recover from a 
disease inside of a week, in the long run. 
But given the next five groups of 100 
patients each, we should not be surprised 
to see as few as 60 or 65 patients or as 
many as 75 or 80 patients recovering in- 
side of a week in some of the groups. 
Almost certainly not all five groups of 
100 patients will have the same number 
recovering inside of a week.) Here sta- 
tistics comes to the rescue and aids in 
evaluating the experiment by analyzing 
the pattern of variation as follows: If 
there is no more merit to the new treat- 
ment than to the old treatment and if we 
repeated our experiment under identical 
conditions many times over, then by 
chance alone we would observe differ- 
ences at least as large as those in our 
experiment in less than, say, one out of 10 
such experiments (or one out of 20, or 
100, or 1000, and so forth.) The one 
out of 20, or one out of 100, and so forth, 
is the doubt that remains. What we 
choose to call “reasonable doubt,” or 
what we class as “beyond reasonable 
doubt” depends on the consequences of a 
wrong decision. Indeed, this type of 
reusoning is not new to the law; some 
philosophers of the law have implicitly 
set an upper limit for “reasonable doubt” 
for criminal actions: “Better that 100 
criminals shall go free than to unjustly 
convict one innocent person.” 

Until now we have dealt with the 
broad analogies between decision making 
in experimental science and in courts of 
law. We now turn to a special class of 
legal cases to illustrate more specifically 
how statistical sampling procedures fit 
into the lawyer’s “bag of tools.” 

More and more legal actions depend 
for their bases in fact on the results of 
experiment. Since experimental results 
vary, any experiment establishes a “fact” 
only within a certain area of doubt; and 
the lawyer should be aware of the exist- 
ence and extent of these areas. One spe- 
cifically controversial set of facts are 
those arising as the result of a sampling 
process. This particular field is one that 
has been given much study by statis- 
ticians, and a great deal is known about 
the subject. In a recent paper [“Legal 
aspects of sampling: recent develop- 
ments.” Trans. Am. Soc. Quality Control 
(1955)] Frank R. Kennedy, of the Col- 
lege of Law at the State University of 
Towa, has given an excellent summary 
and bibliography of legal cases depend- 
ing to greater or lesser extent on evidence 
obtained by sampling. Among other ex- 
amples, he cites the Food and Drug Ad- 
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ministration as having “had a consider- 
able amount of experience in the courts 
with its sampling procedures.” The facts 
are that the Food and Drug Administra- 
tion regularly condemns products on the 
basis of their agents’ inspection of sam- 
ples of shipments. Unfortunately, owing 
to the lawyers’ naivete concerning sta- 
tistics, counsel for the defendants have 
too infrequently attacked the Govern- 
ment’s cases as being based on inade- 
quately designed samples. Kennedy 
points out that the burden of the proof 
of the adequacy of the sampling pro- 
cedure is the Government's. 

Kennedy, in addition to other refer- 
ences, cites certain actions involving the 
Federal Trade Commission wherein 
sampling devices were used in order to 
better arrive at the facts. One of us has 
recently been involved as an expert in 
hearings of an organization before an 
examiner of the Federal Trade Com- 
mission. The case in point was an anti- 
trust action, and the basis of the charge 
depended in part on the size of the total 
market of the product involved; this 
fact could not be definitely ascertained 
from any source, governmental or pri- 
vate. Other than estimates which were 
admitted to be sheer guesswork, there 
were no public “statistics” on the size of 
the market. It so happened that the re- 
spondent, in the usual course of business, 
had made market research studies on a 
random sampling basis. Along with the 
expert knowledge of company emp!oyces 
in the use of the collected data, these 
could be projected to a rather precise 
estimate of the total market. The point 
of interest here is that the very compe- 
tent legal counsel available to both sides 
in the case were out of their depth when 
it came to understanding the testimony 
concerning these relatively simple statis- 
tical techniques. 

As Kennedy concludes, “The use of 
sampling in the courts is increasing.” The 
use of statistics is increasing in many 
areas where the legal expert must be at 
home. Statistical methodology and the- 
ory, ticd up as it is in all scientific investi- 
gation, is becoming a more important 
technique to have at one’s command. 

It is especially important that the 
lawyer, if he is to represent properly his 
client in any of a host of civil or criminal 
actions, make himself familiar with this 
basic logic which, in essence, is similar 
to his own. The lawyer who docs not is 
falling bchind the pace of his times and 
failing the clients who place their con- 
fidence in him. 

Be it understood that we have no in- 
tention of suggesting that lawyers must 
become technically proficient in scientific 
and/or statistical method. But some con- 
certed effort, by responsible individuals 
and groups of scientists, is in order to 
get these ideas across to similar individ- 
uals and groups in the legal profession. 
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The single most evident group on each 
side seems apparent. The AAAS, as the 
largest and most influential organization 
of scientists in the United States, might 
well consider the possibility of approach- 
ing the various bar associations with a 
fixed objective: the aiding of the mem- 
bers of the legal profession in becoming 
acquainted with the elements of scien- 
tific method and reasoning. Such a 
rapprochement could lead only to better 
understanding of science in the courts, 
better hearings, better decisions; it could 
be the beginning of the end of such 
farcical exhibitions as those in the hear- 
ings to which allusions were made in the 
editorials in Science mentioned earlier. 
Indeed, this could be the alternative to 
despair. 

Gay te W. McELratTH 
Industrial Engineering Division 

Jacos E. BearMAN 

Biostatistics Division, 
University of Minnesota, Minneapolis 


Of Books and Reading 


Many persons were greatly shocked 
at the conclusions of the American In- 
stitute of Public Opinion which were 
referred to in the editorial “Of books 
and reading” [Science 123, 703 (27 Apr. 
1956)]. In an effort to become better 
informed on the subject, I have on four 
occasions requested additional informa- 
tion from the institute. 

Points covered in these letters were as 
follows: 

1) Have background studics been pub- 
lished on how the statistics were com- 
piled, and are detailed tables available to 
the general public or libraries? 

2) Has Gallup written a general arti- 
cle describing the techniques that would 
be applicable to a better understanding 
of the results? 

3) Has the information contained in 
the institute’s releases been expanded, 
commented upon, or amplified in any 
published work? 

4) How many pcople were interviewed 
and what mode of sampling was used? 

In response to my first inquiries, two 
news releases were reccived without com- 
ment and, finally, a brief letter from one 
of the editors, which indicated that to 
his knowledge the information in the re- 
lease had not been expanded or com- 
mented upon. A letter sent for the per- 
sonal attention of Gallup elicited no re- 
sponse. None of the information provided 
by the institute gave a definite answer 
to any of the questions raised. 

It seems to me that an_ institution 
which is so widely regarded as an author- 
ity in the field of public opinion has a 
responsibility to provide its readership 
with at least some basic facts on how 


such a poll is conducted. If the institute 
is unwilling or unable to do so, it is my 
opinion, and that of many of my business 
and professional associates, that the in- 
stitute’s methods, perhaps unjustly, are 
open to criticism. I am taking the liberty 
of communicating this information to 
Science because the aforementioned edi- 
torial had, no doubt, great weight with 
readers and might be considered an en- 
dorsement of the findings. Should the 
matter be permitted to rest? 

Leo WALLERSTEIN 
Wallerstein Company, Inc., 
New York, New York 


Periodically we study the book-read- 
ing habits of the American public and 
those of the pcople of other countries 
where we have affiliated organizations. 

In the studies which have becn re- 
ported, the results were based on this 
question put to all persons interviewed: 
“Do you happen to be reading any books 
or novels at present?” Those replying 
“yes” were then asked: “Which one(s) ?” 

In the tabulations we exclude reading 
of the Bible. In the most recent of these 
studies, we found that 17 percent were 
reading a book. 

To find out how long it has been since 
the respondents have read a book, we 
have asked: “When, as nearly as you can 
recall, did you last read any book other 
than the Bible?” And then: “Can you 
recall the name of the book you last 
read?” 

Every sample has been based on a true 
cross-section of the adult population of 
the country. These samples are based on 
from 1500 to 3000 personal interviews. 
In the language of statisticians, we use a 
“modified probability” sample. 

Our standard procedure is to ask each 
respondent a great many “control” ques- 
tions: education, age, sex, and religion, 
and so on. It is possible in this way to 
make certain that each cross-section is 
representative of all segments of the 
population, and it is possible to discover 
the reading habits of each segment, 

Our methods have been described ad 
nauseam. 

A few years ago the Survey Research 
Center of the University of Michigan 
undertook a national survey which pro- 
vides data on book reading. The findings 
are contained in a book The Library’s 
Public by Bernard Berelson. I strongly 
urge Wallerstein to consult this report. 

One of the unfortunate features of our 
work in the Gallup Poll is that we do not 
have the time or the money to incorpor- 
ate our findings in magazine or book 
form. Someday we hope we can interest 
a foundation in providing the funds for 
this purpose. 

GrorcE GALLUP 
American Institute of Public Opinion, 
Princeton, New Jersey 
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Book Reviews 


Reactor Shielding Design Manual. Theo- 
dore Rockwell, III, Ed. Van Nostrand, 
Princeton, N.J.; McGraw-Hill, New 
York, 1956. 472 pp.; 481 pp. Illus. $6. 


This is the first book to appear that is 
devoted exclusively to the subject of ra- 
diation shielding for nuclear reactors. 
The work was sponsored by the U.S. 
Atomic Enery Commission at the insti- 
gation of H. G. Rickover, and it was pub- 
lished simultaneously by the two book 
companies. The compilation of tech- 
niques, formulas, and data for use in cal- 
culations is based on work in the naval 
reactor program and the pressurized 
water reactor program. The information 
appears to be applicable not only to re- 
actors but to systems using fission-product 
and cobalt gamma-ray sources. 

Chapters 1 and 2 contain well-written 
basic descriptions of radiation attenuation 
and dosage limits. Chapters 3 and 4 tell 
how to determine radiation source 
strengths and how to design shields for 
the reactor core and cooling system. 

Chapters 5, 6, and 7 provide general 
engineering principles and data on mate- 
rials and sources of radiation in reactors. 
Chapter 8 is devoted to the effect of ducts 
and voids, and Chapter 9 tabulates geo- 
metric transformations and special use- 
ful integrals. Chapter 10 provides attenu- 
ation coefficients, build-up factors, and 
nuclear data. The book is replete with 
graphs and illustrative numerical exam- 
ples. 

The material in the various chapters is 
well-integrated and demonstrates careful 
editing. The technical level is such that 
it may be readily understood by both 
scientists and engineers. A sampling of 
the contents indicates that the book is 
quite comprehensive. One feature that is 
unfortunately missing is emphasis that 
authors such as Blizard place on certain 
principles—for example, that shield de- 
sign is an art rather than a science, that 
the unusual radiation is the important 
one, and that comparison methods are 
very powerful. If such viewpoints are 
understood, the book serves as an invalu- 
able source of numcrical data and formu- 
las. It is difficult to see how the book 
could conveniently be used as a text, but 
it is Certain that it should find a promi- 
nent place in reference shelves for nuclear 
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engineering classes, for reactor designers, 
and for those engaged in radiation re- 
search. 

The editors, authors, and contributors 
are to be commended for the preparation 
of this useful addition to the literature 
of reactor technology. 

Raymonp L, Murray 
Department of Physics, 
North Carolina State College 


Floods. William G. Hoyt and Walter B. 
Langbein. Princeton University Press, 
Princeton, N.J., 1955. ix + 469 pp. Illus. 
$7.50. 


William G. Hoyt has been concerned 
with the many facets of stream flow, of 
which floods are the most spectacular and 
costly, for most of his professional career. 
For many years he was a member of the 
U.S. Geological Survey, the principal 
agency responsible for measuring flood 
flows and studying the conditions that re- 
sult in them, Later he became director of 
the Division of Water and Power of the 
U.S. Department of the Interior, where 
he was in a position to study many of the 
proposals for engineering structures to 
control floods. Walter Langbcin was a 
close associate of Hoyt’s for many years 
on the survey, and his principal hydro- 
logic interest likewise has been the char- 
acteristics of stream flow. 

To find two men as well informed on 
the whole range of flood problems would 
be difficult indeed, and their book re- 
flects their long and intimate acquain- 
tance both with flood phenomena and 
with the engincers and scientists who are 
engaged in the field of water supply and 
water management. 

The book is uncommonly timely, for 
within the last year parts of the nation 
have experienced devastating drouths 
and serious water shortages, and other 
areas, notably New England and Califor- 
nia, have suffered disastrous floods. Thus, 
the nation is more alive than ever before 
to the enormous and often needless loss 
of money, lives, and property that is ex- 
acted yearly by destructive floods. 

The differences of opinion concerning 
the best ways to control floods are so seri- 
ous that an understanding of the hydrol- 


ogy of floods has become essential to 
sound planning of the nation’s water 
management. 

The authors begin by establishing the 
fact that, since the birth of civilization, 
man, by settling in the fertile flood plains 
of the world, has exposed himself and his 
property to losses by floods. By encroach- 
ing on stream channels with bridge piers 
and other structures, he has reduced the 
area through which floodwaters may pass 
and has thereby increased the height of 
flood stages. The authors describe clearly 
the essential facets of a sound approach 
to flood problems and the many and 
varied causes of those problems; the life 
history of a typical flood; and the estima- 
tion of flood damages. A chapter on 
man’s adaptation to floods discusses our 
present national policy toward floods, 
which is primarily one of “flood protec- 
tion.” This policy has as its purpose the 
construction of various types.of engineer- 
ing works that will enable full-time occu- 
pancy of lands within the flood plains. 

Since there is no specific provision 
either in the Constitution or in the 
Amendments thereto relating to floods, 
the federal flood control program has de- 
veloped slowly and in a_ piecemeal 
fashion. The authors present an excellent 
résumé of our flood-control policy, point- 
ing out that much of it is predicated on 
assumptions for which satisfactory proof 
is lacking. The problems, projects, and 
plans for individual major basins are 
well presented. The book contains nearly 
100 pages of a well-documented chronol- 
ogy of floods in the United States, begin- 
ning with the Mississippi River flood of 
1543, which hindered the explorations of 
the Spaniard De Soto. 

The book is well printed and bound, 
and for the most part highly readable. It 
should serve as a splendid source book 
for the layman who wishes to understand 
the flood problem and his government’s 
attempts to cope with it in different parts 
of his country. He must not, however, ex- 
pect that the most optimistic plans will 
anticipate complete protection from 
floods. Major storms will still produce 
floods, but the effects can be amcliorated. 

A. N. Sayre 
U.S. Geological Survey 


Methods of Biochemical Analysis. vol. 
III. David Glick, Ed. Interscience, 
New York, 1956. 437 pp. Illus. $9.50. 


The objectives of this series are to 
review recently developed and improved 
methods used in biochemistry, to criti- 
cally evaluate them, and to present the 
best methods available in enough detail 
to enable the individual to carry out the 
analyses. The authors represented in the 
third volume have done commendable 
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work in carrying out these objectives. In 
general, the applications and the limita- 
tions of the various methods are clearly 
and concisely discussed. The recom- 
mended methods are very well presented, 
and .possible sources of error and areas 
where caution must be observed are 
pointed out. 

This volume is an improvement over 
the previous volume in that an attempt 
has been made to discuss methods for 
related topics in the same volume. For 
example, about a third of volume III 
is devoted to methods for polysacchar- 
ides, while another third is devoted to 
the determination of metal complexes 
and metallic ions. 

The group of methods of general in- 
terest includes the determination of 
organic phosphorus compounds, assay of 
thioctic acid, the determination of hista- 
mine, and spectrophotometric methods 
for the determination of uric acid, hy- 
poxanthine, adenine, and xanthopterine. 

The group of subjects related to carbo- 
hydrate structure includes the use of 
periodate oxidations, end-groups analysis 
of polysaccharides, and the use of infra- 
red analysis in the determination of car- 
bohydrate structure. 

The remaining third of the volume is 
devoted to the measurement of complex 
ion stability by the use of ion-exchange 
resins, analysis of metal-protein com- 
plexes, application of metal buffers and 
metal indicators, determination of zinc 
and flame photometry, and spectrometry. 

This volume is an excellent addition 
to the series on biochemical methodol- 
ogy. It should be of considerable value 
to the research biochemist. 

James R. GILletTE 
Laboratory of Chemical Pharmacology, 
National Heart Institute, 
National Institutes of Health 


Studies of the Psychology and Behavior 
of Captive Animals in Zoos and Cir- 
cuses. H. Hediger. Translated by Geof- 
frey Sircom. Butterworths, London, 
1955. vii + 166 pp. Plates. 30s. 


H. Hediger, director of the Zoological 
Gardens at Zurich and professor of ani- 
mal psychology at the University of Zur- 
ich, says: “To me, the animal psycholo- 
gist seems like a cave explorer, who, 
making his way through impressive tun- 
nels, finds himself groping at the thres- 
hold of some lofty cavern, access to which 
will some day be granted to his aston- 
ished gaze.” Hediger has traveled in 
Europe, the United States, Africa, and 
the South Pacific islands, always observ- 
ing the behavior of animals both in cap- 
tivity and in their native wilds. He has 
followed his former book, Wild Animals 
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in Captivity, with this one, which treats 
of the psychology of animals. 

This is a comprehensive book and at- 
tacks many problems. The animals’ flight 
reaction, for instance, is the distance at 
which an animal becomes alarmed by 
man or by an enemy, and at which it 
runs away. Hediger has actually measured 
the number of feet at which an African 
buffalo in the wilds will take alarm, and 
compared it with the distance that alarms 
a buffalo on a reserve where he has 
learned that he is safe. The “need to 
escape” is a greater drive with animals 
than sex or hunger. 

A study of animal tracks, both in 
the zoo and in the wild, shows that ani- 
mals, like man, tend to follow certain 
paths. Of freedom, he says, “It has two 
aspects; one for the predator that is 
lucky enough to find a particularly tasty 
victim; and another for the victim that 
is lucky enough to escape from a par- 
ticularly dangerous enemy.” 

He has not confined his studies to the 
big, showy zoo animals, but has an inter- 
esting chapter on the so-called “hyp- 
nosis” exercised by snakes, and a study 
of “fascinatory organs” used by some 
snakes to decoy their prey. 

The social relationships among ani- 
mals are discussed all through the book 
—even the social significance of antlers 
in deer. When different species live to- 
gether, one is always dominant. There 
are fascinating accounts of fighting cere- 
monials and of mating ceremonials, 
though Hediger says that too little is 
known about preliminary courtship rit- 
uals except in the case of some birds. 

The relations of male animals to the 
young, of females to their young, and of 
the young to each other are studied. 
Begging among zoo animals is said to be 
not only a request for food but for com- 
panionship. 

The psychology of circus animals dif- 
fers from that of zoo animals because of 
their much closer contact with trainers, 
grooms, and in some cases with the pub- 
lic. 

Descriptions of animals at play include 
accounts of his visits to the famous 
trained animals at the St. Louis Zoo and 
the porpoises at Marineland. 

The book is full of interesting informa- 
tion—for example, that the giant sloth 
of Patagonia was probably kept as a sort 
of domestic animal by the aborigines; 
that the Watussi cattle are kept cere- 
monially, and are not butchered, milked, 
or bled (their only use is to furnish dung 
for fuel and urine for bathing purposes) ; 
and that, if a dog bites a man, it may be 
because he regards the man as a social 
rival. 

There are informative notes on the 
birth of a giraffe and the birth of a 
kangaroo, and on the sleeping habits of 
elephants. 


The book is divided into 11 chapters, 
such as “The animal’s expression,” “Ani- 
mal psychology in the circus,” “Wild and 
domestic animals,” “Mother and child,” 
and “Animals among themselves.” The 
photographic illustrations are unusually 
good. 

This is a book that provides worth- 
while reading which nature lovers may 
read with interest and enjoyment and 
then put in a nearby file as an excellent 
reference book. A bibliography of 197 
titles is included. 

W. M. Mann 
National Zoological Park 


Précis de Géologie. Leon Moret. Masson, 
Paris, ed. 2, 1955. ix + 669 pp. 


It is very helpful for the American 
teacher of geology to learn how his sub- 
ject is presented in other parts of the 
world. This book by Leon Moret of the 
Ecole Nationale Supérieure d’Hydrau- 
lique at Grenoble, gives an excellent 
survey of the science of geology as it is 
taught in French institutions of learning. 

One need have no worry concerning 
the geologic background of our French 
colleagues, if we can assume that they 
are familiar with all the information in 
Moret’s book. The book covers both 
physical and historical geology, and al- 
though the organization may differ from 
most American textbooks, the over-all 
coverage is about equal to that presented 
to our geology majors in a first-year 
course. 

The first part of the book, after an 
introduction in which some general prin- 
ciples of geology are discussed, is mostly 
concerned with the various rocks and 
minerals that make up the surface of the 
earth. The discussion on the classification 
of minerals and crystals is especially well 
written. 

This book goes on to discuss fossils and 
the various principles of stratigraphy. 
There is an abbreviated summary of 
classification as well as a brief résumé of 
the main faunal and floral elements of 
the different major periods. 

The third part concerns tectonics, and 
while this part may be a little more thor- 
ough than that given in most comparable 
American textbooks, the section should 
be of considerable interest to the some- 
what more advanced student. 

The fourth part consists of an excellent 
survey of historical geology, with special 
emphasis on events in France and else- 
where in Europe. This section leans 
heavily on the work of Gignoux, to whom 
suitable credit is given. This section 
should be very useful to American stu- 
dents who wish to learn more details, 
especially concerning events in Europe, 
than are given in the average American 
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textbook. The listing and explanation of 
standard European time units, such as 
Turonian, Danian, and so forth, are very 
helpful. 

There are certain differences in ter- 
minology from those generally used in 
the United States. For example, follow- 
ing earlier custom, the Silurian is re- 
garded as the Lower Ordovician, and the 
terms Primary and Secondary, obsolete 
in America, are used for the Paleozoic 
and Mesozoic, respectively. 

There are 322 drawings and maps that 
supplement the text, and also a bibliog- 
raphy, mostly of French works, that 
covers all sections of the book except 
historical geology, for which the reader 
is referred to the work of Gignoux. 

I found the book most interesting and 
well organized. It might well be assigned 
as collateral reading to seniors and can- 
didates for higher degrees. Not only 
would it improve their knowledge of 
French, but it would also prove helpful 
in giving somewhat different viewpoints 
of certain problems and in filling in gaps, 
especially in reference to events that 
took place in the geologic history of 
Europe. 

Horace G, RicHarps 
Department of Earth Sciences, 
University of Pennsylvania and 
Academy of Natural Sciences 


The Negro Potential. Eli Ginzberg. Co- 
lumbia University Press, New York, 
1956. 144 pp. $3. 


Concern for human resources should 
grow increasingly in view of the serious 
shortage of personnel in scientific and 
technical fields—and in all fields, so my 
colleagues insist. Some of the factors that 
affect the participation of a social group 
in the activities of society are ably dis- 
cussed by the director of the conservation 
of human resources project at Columbia 
University, Eli Ginzberg, professor of 
economics, and his associates. This slim 
volume, which is the second major pub- 
lication of the project [the first was The 
Uneducated (1953)], reports the results 
of a study of the Negro in the United 
States, supported by a judicious selection 
from the documentary material bearing 
upon the problems of the Negro. 

In the six chapters the authors focus 
their attention in turn upon: (i) “The 
challenge of Negro potential”; (ii) “Ex- 
panding economic opportunities”; (iii) 
“The educational preparation of the 
Negro”; (iv) “The Negro soldier”; (v) 
“Better preparation for work”; and (vi) 
“Lessons for manpower policy.” The 
second longest chapter, the fourth, is 
probably the most significant, for it deals 
with the Negro soldier, and it is in the 
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armed forces that the most thorough in- 
tegration of the Negro has been achieved. 
The authors handle their material here, 
as throughout the book, in a candid, ob- 
jective manner, balancing fact against 
fact without any tendency toward an ex- 
treme position. Part of their conclusion 
is: “But integration in services has dem- 
onstrated the remarkable ability of both 
whites and Negroes to adjust to new re- 
lations with each other in such a manner 
that the potential of each can be more 
fully realized.” The book quotes a 1955 
report from the U.S. Department of De- 
fense which states: “Thorough evalua- 
tion of the battle-tested results to date 
indicates a marked increase in overall 
combat effectiveness through integration. 
Economies in manpower, material, and 
money have resulted from the elimina- 
tion of racially duplicated facilities and 
operations.” 

In my opinion, the material in the 
final chapter, “Lessons for manpower 
policy,” deserves especially wide dissemi- 
nation. If two statements made and care- 
fully supported by the authors find wide 
acceptance, the book will make a salu- 
tary contribution to the perspective that 
is essential for intelligent planning to 
meet these national problems. The first 
of these is a quotation and appears earlier 
in the text: “Most social scientists now 
believe that there are no inborn differ- 
ences in intellectual potential between 
Negroes and the rest of the population, 
or that such differences, if they exist, are 
very small.” The second is the opening 
paragraph of the final chapter: “It is 
never sensible or right for a nation to 
waste valuable human resources through 
failure to develop or utilize them. The 
consequences of such waste are a lower 
level of national strength and individual 
well-being.” 

This is a significant study which should 
be read especially by all persons con- 
cerned with programs for relieving the 
shortage of personnel in science and en- 
gineering. Clearly there is no a priori 
reason that every distinguishable social 
group should contribute to each scientific 
or other field to an extent that is com- 
mensurate with its population ratio. How- 
ever, the 1956 figures on medical-school 
graduates would suggest that something 
should be done with respect to the Negro. 
Of the 6997 persons who graduated in 
June 1956 from 87 medical schools, 173 
were Negroes, with 132 graduating from 
Howard and Meharry. Yet there are 16 
million Negroes in this country, roughly 
one-tenth of the population, and a num- 
ber equal to the population of Canada. 
A careful study of this book is an indis- 
pensable prerequisite for intelligent ac- 
tion in righting such imbalances. 

HERMAN Branson 
Department of Physics, 
Howard University 





Books Reviewed in 
The Scientific Monthly, October 


Virginia at Mid-Century, J. Gottmann 
(Holt). Reviewed by M. C. Prunty, Jr. 

Carl Friedrich Gauss: Titan of Science, 
G. W. Dunnington (Exposition Press). 
Reviewed by E. A. Cameron. 

Free Skin Grafting in Patients with Ex- 
tensive Defects, B. A. Petrov (State Pub- 
lishing House of Medical Literature, Mos- 
cow). Reviewed by S. A. Corson. 

Microbiology, F. C. Kelly and K. E. 
Hite (Appleton-Century-Crofts). Re- 
viewed by H. M. Rose. 

The Principles of Mechanics, H. Hertz, 
translated by D. E. Jones and J. T. Walley 
(Dover). Reviewed by J. Turner. 

Birthplace of the Winds, T. Bank II 
(Crowell). Reviewed by F. de Laguna. 

Guided Missiles in War and Peace, N. 
A. Parson, Jr. (Harvard University Press). 
Reviewed by S. F. Singer. 

The Piltdown Forgery, J. S. Weiner 
(Oxford University Press). Reviewed by 
W. L. Straus, Jr. 

Indians of the Northwest Coast, P. 
Drucker (McGraw-Hill); The Coast 
Salish of British Columbia, H. G. Barnett 
(University of Oregon Press). Reviewed 
by R. F. Spencer. 

The Antarctic Challenged, E. R. G. R. 
Evans (De Graff). Reviewed by L. M. 
Gould. 

Oeuvres de Lavoisier. Correspondance, 
R. Fric, Ed. (Albin Michel). Reviewed 
by E. Rosen. 


New Books 


Ceramics for the Archaeologist. Publ. 
609. Anna O. Shepard. Carnegie Institu- 
tion of Washington, Washington, D.C., 
1956. 414 pp. Cloth, $7.75; paper, $6.75. 

Handbuch der Physik. vol. 1, Mathe- 
matical Methods. 364 pp. DM. 72. vol. 
XLVII, Geophysics. 659 pp. DM. 118. S. 
Flugge, Ed. Springer, Berlin, 1956. 

Behavior Theory and Conditioning. 
Kenneth W. Spence. Yale Univers:ty 
Press, New Haven; Geoffrey Cumberlege, 
Oxford University Press, London, 1956. 
262 pp. $4.50. 

Technique of Organic Chemistry. vol. 
II, Catalytic, Photochemical, and Electro- 
lytic Reactions. Arnold Weissberger, Ed. 
Interscience, New York, ed. 2, 1956. 543 
pp. $11.50. 

An Introduction to Modern Organic 
Analysis. Sidney Siggia and Hans J. Stol- 
ten. Interscience, New York, 1956. 250 
pp. $4.50. 

Experimental Physical Chemistry. Far- 
rington Daniels, Joseph H. Mathews, John 
W. Williams, Paul Bender, Robert Al- 
berty. McGraw-Hill, New York, ed. 5, 
1956. 482 pp. $6.50. 

Science in Progress. Ninth Series. 
George A. Baitsell, Ed. Yale University 
Press, New Haven, Conn.; Geoffrey Cum- 
berlege, Oxford University Press, London, 
1956. 343 pp. $6.50. 

Grinnell Workbook in Biology. Biology 
Staff, Grinnell College. Norman H. Rus- 
sell, Jr., Ed. Burgess, Minneapolis, 1956. 
56 pp. $1.75. 
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Meetings 


Election of AAAS Officers 


The AAAS Committee on Nomina- 
tions has selected the following lists of 
candidates for the offices of president- 
elect and members of the Board of 
Directors. 


President-elect (one to be elected) 
Wallace R. Brode 
Paul E. Klopsteg 


Members of the Board of Directors 
(two to be elected) 

Clarence E. Davies 

Bentley Glass 

Paul E. Klopsteg 

Randolph T. Major 

Alan T. Waterman 


These candidates were selected by the 
committce on the basis of a preliminary 
balloting of AAAS Council members. In 
accordance with the new election pro- 
cedures adopted last year by the Council, 
names may be added to either of these 
lists upon submission to the executive 
officer of a petition signed by 30 or more 
members of the Council, provided that 
such a petition is received by 1 Novem- 
ber. Ballots for election by preferential 
mail vote will be sent to Council mem- 
bers about 10 November. The results of 
the election will be announced on 27 
December at the Association’s 1956 an- 
nual meeting in New York. Biographical 
data concerning each proposed candidate 
follow. 

Wallace R. Brode, 56 (chemistry, spec- 
troscopy), assistant chemist, University 
of Illinois, 1921-24; assistant chemist, 
National Bureau of Standards, 1924-26; 
associate chemist, Bureau of Efficiency, 
1926; Guggenheim Foundation fellow, 
Leipzig, Zurich, and Liverpool, 1926-28; 
assistant professor of chemistry, Ohio 
State University, 1928-32, associate pro- 
fessor, 1932-39, professor 1938-48; liai- 
son office, Office of Scientific Research 
and Development, 1944-45, head, Paris 
office, 1944-45; head of the science de- 
partment, Naval Ordnance Test Station, 
Calif., 1945-47; associate director, Na- 
tional Bureau of Standards, 1947-. As- 
sociate editor, Journal of the Optical 
Society of America, 1941-50, editor, 
1950-. 

AAAS activities: Member of Board 
of Directors, 1953— and Executive Com- 
mittee, 1953-; member, Editorial Board, 
1952-; member, Building Committee, 
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and Societies 


1954-55 and Investment and Finance 
Committee, 1955-; chairman, Commit- 
tee on Constitution, Bylaws, and General 
Operations, 1953-55. 

Paul E. Klopsteg, 67 (physics), as- 
sistant in physics, University of Minneé- 
sota, 1911-13; instructor and later assist- 
ant professor, 1913-17; development 
engineer, Ordnance Department, U.S. 
Army, 1917-18; physicist, Leeds & 
Northrup Co., Philadelphia, 1918-21; 
director of research and manufacturing, 
Central Scientific Co., Chicago, 1921-30, 
president, 1930-44, director, 1921-; pro- 
fessor of applied science, Northwestern 
University, director of research, North- 
western Technological Institute, 1944— 
54; assistant director for physical sci- 
ences, National Science Foundation, 
1951, associate director since 1952; dep- 
uty chief, instruments section, National 
Defense Research Committee, 1940-41, 
chief, physics (special devices) division, 
1941-45; assistant chief, office field serv- 
ice, Office of Scientific Research and De- 
velopment, 1944-45; chairman, commit- 
tee on artificial limbs, National Research 
Council, 1945-; member of the board of 
governors and chairman, Argonne Na- 
tional Laboratory, 1949-50. Modern 
Pioneers’ award, National Association of 
Manufacturers, 1940; Presidential Medal 
for Merit, 1948; cofounder, American 
Association of Physics Teachers, 1930, 
president, 1953; member of the govern- 
ing board, American Institute of Physics, 
1930-45, chairman, 1938-45. 

AAAS activities: member of the Board 
of Directors, 1949— and Executive Com- 
mittee, 1953-; member, Building Com- 
mittee, 1952-594, and Investment and 
Finance Committee, 1950-54. 

Clarence E. Davies, 65 (mechanical 
engineering), production engineer, Rem- 
ington Typewriter Co., 1914-17, produc- 
tion supervisor, 1918-20; associate edi- 
tor, American Society of Mechanical 
Engineers, 1920-21, assistant secretary 
and managing editor, 1921-31, executive 


secretary, 1931-34, secretary, 1934-. 
President, Newcomen Society, 1939, 
1940. 


AAAS activities: vice p°esident and 
chairman, Section M, 1952-56; member, 
Committee on AAAS Meetings, 1956; 
member, Committee on Membership De- 
velopment, 1953-; member, Committee 
on Revision of the Constitution and By- 
laws, 1948-52; member, Committee on 


Constitution, Bylaws, and General Oper- 
ations, 1953-55. 

Bentley Giass, 50 (genetics), teaching 
fellow, Baylor University, 1928-29; Na- 
tional Research Council fellow, genctics, 
Oslo, Kaiser-Wilhelm Institute and Mis- 
souri, 1932-34; instructor in zoology, 
Stephens College, 1934-38; assistant pro- 
fessor of biology, Goucher College, 1938- 
42, associate professor, 1942-46, profes- 
sor, 1946-48; associate professor, Johns 
Hopkins University, 1948-52, professor, 
1952-. Consultant, U.S. Department of 
State, Germany, 1950-51; member of the 
governing board, Institute of Biological 
Sciences, 1951-53, chairman, 1954-; as- 
sistant editor, Quarterly Review of Biol- 
ogy, 1944-48, associate editor, 1949-; 
editor, McCollum-Pratt Symposia, 
1949-; Survey of Biological Progress, 
1954-; biology editor, Houghton Mifflin 
Co., 1946-; member of the board of 
trustees, Biological Abstracts, 1956-; 
president, American Institute of Biologi- 
cal Sciences, 1954-56. 

AAAS activities: vice president and 
chairman, Section F, 1956; member, Edi- 
torial Board, 1948-; acting editor, 
Science and The Scientific Monthly, 
1953. 

Randolph T. Major, 55 (chemistry), 
assistant in chemistry, University of 
Nebraska, 1923-24; Princeton Univer- 
sity, 1924-25, instructor and research as- 
sociate, 1927-30; director of pure re- 
search, Merck & Co., Inc., 1930-36, di- 
rector of research and development, 
1936-47, vice president and science di- 
rector, 1947-53, scientific vice president, 
1953-56, scientific adviser, 1956-; pro- 
fessor of chemistry, University of Vir- 
ginia, 1956-. U.S. Army Quartermaster 
Corps, 1945-47. Advisory committee, re- 
search division, College of Engincering, 
New York University, 1949-; member 
and chairman, committee on chemical 
warfare, Research and Development 
Board, 1948-52; vice president, Ameri- 
can Foundation of Tropical Medicine, 
1952-; civilian with National Defense 
Research Committee, 1944. 

AAAS activities: vice president and 
chairman, Section C, 1953. 

Alan T, Waterman, 64 (physics), in- 
structor in physics, University of Cin- 
cinnati, 1916-17; Yale University, 1919- 
23, assistant professor, 1923-30, associate 
professor, 1931-48; vice chairman, divi- 
sion D, National Defense Research Com- 
mittee, 1942-43; deputy chief, office field 
service, Office of Scientific Research and 
Development, 1943-45, chief, 1945-46; 
chief scientist, planning division, Office 
of Research and Inventions, 1946; 
deputy chief and chief scientist, Office of 
Naval Research, 1947-51; director, Na- 
tional Science Foundation, 1951-. Edi- 
torial Board, American Journal of Sci- 
ence; Presidential Medal for Merit, 1948. 

AAAS activities: vice president and 
chairman, Section B, 1955. 
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Physiology of Reproduction 


The urgent need for a concentrated 
research program in the physiology of 
reproduction was considered by a score 
of experts representing all sections of the 
the country who met on 30 June in New 
York, under the auspices of the Planned 
Parenthood Federation of America and 
the Population Council. This group 
agreed that, despite tremendous gaps in 
our knowledge, there does exist a suffi- 
cient base of information to justify con- 
certed efforts to solve the known prob- 
lems in this field. Aluhough the discussions 
were focused primarily on improved 
means of birth control, the experts 
pointed out that the increased knowledge 
would also aid the 10 percent of Amer- 
ican husbands and wives who suffer from 
inability to produce children. 

The control of ovulation was thor- 
oughly discussed. Promising agents in 
this area include hormones, pliant extrac- 
tives, and various new’chemical com- 
pounds. Considerable work is now going 
on, and more is urgently needed. 

Somewhat similar problems are in- 
volved in the production and maturation 
of sperm, It is already known that these 
processes can be inhibited by hormones, 
by nutritional controls, by chemicals, and 
by the application of heat to the testes, 
but none of these methods is satisfactory 
as a control of male fertility. 

A third promising area of attack is the 
fantastically delicate process by which a 
sperm unites with an ovum in the upper 
end of the female genital tract. It is 
known that fertilization occurs in fluids 
within the oviduct and the fertilized egg 
wanders in the uterus for a few days 
before implantation. However, there is 
only meager knowledge of the physical 
and chemical properties of the fluids in- 
volved. 

A fourth area calling for intensive 
study is the physiology of the cervix, ovi- 
duct, and uterus. The unknown factors 
here include the endocrine relationships 
of the endometrium and the musculature 
involved in the migrations of both sperm 
and egg. 

The conference indicated its concern 
for more active work in this field of re- 
search and authorized the publication of 
this report in the hope of interesting ad- 
ditional workers in the field. 

Cart G. HartMAn 
Ortho Research Foundation, 
Raritan, New Jersey 


Meeting Notes 


® On the premise that the creative proc- 
ess is just as essential to industry as it is 
to art, a group of firms will sponsor a 
series of conferences on “Creativity as a 
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process.” The meetings will be organized 
by the Institute of Contemporary Art, 
Boston, Mass., with the assistance of J. 


' J. Gordon, director of the design-inven- 


tion group at Arthur D. Little, Inc. 

The first conference will be held 10-12 
Oct. at Arden House, Columbia Univer- 
sity’s conference center at Harriman, 
N.Y. It will be devoted to an analysis of 
the creative process. Speakers will in- 
clude a museum director, an artist, a 
musician, a mathematician, an English 
professor, an inventor, and an electrical 
engineer. Industry, government, and edu- 
cational institutions are being invited to 
send representatives to the conferences. 
Attendance will be limited to 65. 


™ Facts about the design and construction 
of the nuclear power station at Calder 
Hall, England, and some of the problems 
overcome, will be discussed at a sym- 
posium on the plant to be held in Lon- 
don, 22-23 Nov. Scientists and engineers 
from other countries will be welcome to 
attend. The event is sponsored by the 
British Nuclear Energy Conference, 
which embraces the institutions of civil, 
mechanical, electrical, and chemical en- 
gineers, and the Institute of Physics. Spe- 
cial speakers on the program are Sir John 
Cockcroft, director of the Atomic Energy 
Research Establishment, and Sir Chris- 
topher Hinton, managing director of the 
Industrial Group of the Atomic Energy 
Authority, 

The Calder Hall station will start 
feeding power into Britain’s national 
electricity grid on 17 Oct., when it is 
officially opened by the Queen. By next 
spring the plant will be able to supply 
92 megawatts of electricity. 


"The third National Symposium on 
Vacuum Technology will be held at the 
Sheraton Hotel, Chicago, Ill., 10-12 
Oct. The 38-page program describes 
technical sessions and a panel discussion. 
For reservations, write to the Committee 
on Vacuum Techniques, Inc., Box 1282, 
Boston 9, Mass. 


# A Symposium on Endocrines and Nu- 
trition is to be held at the University of 
Michigan, 11-12 Oct., under the sponsor- 
ship of the university’s Medical School 
in conjunction with the National Vita- 
min Foundation. Some 200 scientists 
from all parts of the country are expected 
to participate in the sessions. The sym- 
posium is part of the continuing program 
of research in nutrition and related fields 
supported by the National Vitamin 
Foundation in cooperation with leading 
university medical schools and medical 
research centers. 

Medical scientists and others interested 
in the field of nutrition who wish to at- 
tend the meeting may obtain further in- 
formation by addressing the symposium 





chairman Dr. Frank H. Bethell, Thomas 
Henry Simpson Memorial Institute for 
Medical Research, University of Michi- 
gan, Ann Arbor, Mich. 


"The 70th annual meeting of the Asso- 
ciation of Official Agricultural Chemists 
will be held 15-17 Oct. at the Shoreham 
Hotel, Washington, D.C. This meeting, 
which will be held in cooperation with 
the Food and Drug Administration, De- 
partment of Health, Education, and Wel- 
fare, and the Meat Inspection Branch, 
Department of Agriculture, will com- 
memorate the 50th anniversary of the 
passage of the Pure Food and Drug Act 
and the Meat Inspection Act. It will also 
honor Harvey W. Wiley—the father of 
the Pure Food and Drug Act. 

The meeting will emphasize the appli- 
cation of modern methods of analysis to 
the enforcement of the nation’s laws 
regulating the composition and labeling 
of foods, drugs, cosmetics, animal feeds, 
fertilizers, and pesticides that are pur- 
chased and used by the American and 
Canadian consumer. At a general session 
R. E. Proctor, head of the food technol- 
ogy department of the Massachusetts 
Institute of Technology will discuss 
“Radiation problems of foods and 
drugs.” E. P. Laug of the Food and 
Drug Administration will present a re- 
cently declassified report on his Civil 
Defense project to determine the effect 
of nuclear explosions on foods that were 
exposed during Operation Teapot in the 
spring of 1955. The application of gas 
chromatography, a technique less than 5 
years old, to food analysis will be de- 
scribed by R. D. Stanley and F. H. 
Vannier of the U.S. Department of 
Agriculture, Pasadena, Calif. 

The association’s annual banquet, to 
be held 6n 15 Oct., will honor Dr. Wilcy. 
Fredrick L. Hovde, president of Purdue 
University, will be the featured speaker 
at the banquet. Wiley was the first pro- 
fessor of chemistry.at Purdue and state 
chemist of Indiana before he became 
chief chemist of the Bureau of Chemistry 
in the Department of Agriculture. 

All sessions are open to interested sci- 
entific workers and to the public. Copies 
of the complete program will be avail- 
able on about | Oct. from the secretary, 
William Horwitz, Box 540, Benjamin 
Franklin Station, Washington 4, D.C. 
The AOAC meeting will be followed by 
meetings of the American Feed Control 
Officials, Fertilizer Control Officials, and 
Pesticide Control Officials. These organi- 
zations are concerned with the state and 
federal laws and regulations dealing with 
these commodities. 


® An International Conference on Scien- 
tific Information is to be held in 1958 in 
Washington, D.C., under the sponsorship 
of the American Documentation Insti- 
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tute, the National Academy of Sciences— 
National Research Council, and the Na- 
tional Science Foundation. The sponsors 
believe that the mass of research results 
being published is overtaxing the existing 
facilities for organizing scientific infor- 
mation. The conference is being arranged 
to provide an opportunity for a thorough 
discussion of the status of research on 
scientific information problems and 
methods of solving them. 

A preliminary planning committee has 
been established under the chairmanship 
of Milton O. Lee, Federation of Ameri- 
can Societies for Experimental Biology; 
Alberto Thompson of the National Sci- 
ence Foundation is executive secretary. 

According to present plans, approxi- 
mately 150 foreign and United States 
experts in all fields involving the organi- 
zation and dissemination of scientific in- 


formation will be invited to participate 
in the conference. In addition to the ac- 
tive participants, arrangements will be 
made for those with an interest in the 
problem to attend as observers, 

All papers will be printed and distrib- 
uted in advance so that they need not be 
read at the conference. Instead, they will 
be discussed in detail by review panels 
and the invited participants. 


Society Elections 


™Phi Lambda Upsilon (chemistry) : 
pres., James M, Church, Columbia Uni- 
versity; v. pres., Carl S. Carlson, Stand- 
ard Oil Company, New York, N.Y.; sec., 
Thomas B, Cameron, University of Cin- 
cinnati; treas., William G. Schrenk, 
Kansas State College. ~ 





. os miges every job well 


TYGON- 


a 
‘ 
jy 





TUBING 


fe], fe. dle 
NON-CONTAMINATING 


EASY TO HANDLE 
NON-KINKING 


SMOOTH AND 
SEAMLESS 


EASY TO COUPLE 
AND UNCOUPLE 


Tough, flexible, chemi- 
cally inert Tygon is 
the logical choice to 
safely handle every 
laboratory tubing ap- 
plication. It couples 
easily, won’t kink or 
collapse. Glass-like 
clarity provides in- 
stant visual inspec- 
tion. All required sizes 
are stocked by labo- 
ratory supply houses 
everywhere. 


lf 





™American Rheumatism Association: 
pres., William D. Robinson; 1st v. pres. 
and pres.-elect, L. Maxwell Lockie; 2nd 
v. pres., Wallace Graham; sec.-treas., 
Edward F. Hartung. Representative to 
the AAAS Council is Russell L. Cecil. 


"Society of Protozoologists: pres., Al- 
fred M. Elliott, University of Michigan; 
sec., Norman D. Levine, University of 
Illinois, Urbana; treas., William F, Diller, 
University of Pennsylvania. The vice 
presidents are Harold W. Beams, State 
University of Iowa, and William D. Bur- 
banck, Emory University. Representative 
to the AAAS Council is R. P. Hall. 


=Tissue Culture Association:  pres., 
Philip R. White, Jackson Memorial 
Laboratory, Bar Harbor, Me.; v. pres., 
Joseph F. Morgan, Department of Na- 
tional Health and Welfare, Ottawa, 
Canada; member-at-large, Morgan Har- 
ris, University of California, Berkeley; 
sec.-treas. Duncan C. Hetherington, 
Duke University School of Medicine; 
cor.-sec., Joseph Leighton, University of 
Pittsburgh School of Medicine; ret. pres., 
Margaret R. Murray, College of Physi- 
cians and Surgeons, New York. 


Forthcoming Events 


October 


25-26. Recent Developments in Elec- 
tron Devices, Inst. of Radio Engineers, 
Washington, D.C. (E. W. Herold, RCA 
Laboratories, Princeton, N.J.) 

26-27. Kentucky Academy of Science, 
annual. Richmond. (Mary E. Wharton, 
Georgetown College, Georgetown, Ky.) 

26-29. American Heart Assoc., annual, 
scientific sessions, Cincinnati, Ohio. (Med- 
ical Director, AHA, 44 E. 23 St., New 
York 10.) 

27. Eastern Psychiatric Research Assoc., 
New York, N.Y. (T. R. Robie, 676 Park 
Ave., East Orange, N.J.) 

28-1. American Council of Independent 
Laboratories, 29th meeting, New York, 
N.Y. (H. M. Dudley, 4302 East-West 
Highway, Washington 14.) 

29-30. American Cancer Soc., scientific 
session, New York, N.Y. (ACS, Profes- 
sional Education Section, 521 W. 57 St., 
New York 19.) 

29-30. East Coast Conf. on Aeronauti- 
cal and Navigational Electronics, 3rd an- 
nual, Baltimore, Md. (W. D. Crawford, 
Westinghouse Electric Corp., Air Arm 
Div., Friendship International Airport, 
Baltimore 27.) 

29-31. Energy Resources Conf., Denver, 
Colo. (Energy Resources Conf., c/o Den- 
ver Chamber of Commerce, 1301 Welton 
St., Denver 4.) 

29-1. Conference on Climatology spon- 
sored by American Meteorological Soc., 
Asheville, N.C. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass.) 

29-1. Society of Exploration Geophys- 
icists, annual, New Orleans, La. (G. A. 
Grimm, Tide Water Associated Oil Co., 
Box 2131, Midland, Tex.) 
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CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 
June 1955 


246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 


. This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental! 
caries. It should serve to clarify thie 
thinking and prevent useless dupli- 
cation in future studies. .. .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 
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29-2. Convention on Ferrites, Institu- 
tion of Electrical Engineers, London, Eng- 
land. (Secretary, IEE, Savoy Place, Lon- 
don, W. C.2.) 

31. Society of Vertebrate Paleontology, 
Minneapolis, Minn. (J. T. Gregory, SVP, 
Peabody Museum of Natural History, Yale 
Univ., New Haven, Conn.) 

31-1. Western Area Development Conf., 
3rd, Phoenix, Ariz. (C. Green, Mountain 
States Office, Stanford Research Inst., 
Phoenix. ) 

31-2. Geological Soc. of America, an- 
nual, Minneapolis, Minn. (H. R. Aldrich, 
GSA, 419 W. 117 St., New York 27.) 

31-2, Mineralogical Soc. of America, 
Minneapolis, Minn. (C. S. Hurlbut, Jr., 
12 Geological Museum, Oxford St., Cam- 
bridge 38, Mass.) 

31-2. Soc. of Economic Geologists, an- 
nual, Minneapolis, Minn. (O. N. Rove, 
30 E. 42 St., New York 17.) 

31-2. Society for Experimental Stress 
Analysis, annual, Columbus, Ohio (W. M. 
Murray, Massachusetts Inst. of Technol- 
ogy, Cambridge 39.) 

31-3. American Soc. of Tropical Medi- 
cine and Hygiene, New Orleans, La. (J. 
E. Larsh; Jr., School of Public Health, 
Univ. of North Carolina, Chapel Hill.) 

31-3. Gaseous Electronics Conf., 9th an- 
nual, Pittsburgh, Pa. (A. V. Phelps, West- 
inghouse Research Laboratories, Beulah 
Rd., Pittsburgh 35.) 


November 


1-2. Society for Applied Spectroscopy, 
11th annual, New York, N.Y. (F. M. 
Biffen, Johns-Manville Research Center, 
Manville, .N.J.) 

1-3. Association of Geology Teachers, 
annual, Chicago, Ill. (C. E. Prouty, Dept. 
of Geology, Univ. of Pittsburgh, Pitts- 
burgh 13, Pa.) 

5-7. Paleontological Soc., annual, Min- 
neapolis, Minn. (H. B. Whittington, Mu- 
seum of Comparative Zoology, Harvard 
Univ., Cambridge, Mass. ) 

6-15. International Grassland Cong., 
7th, Palmerston, New Zealand. (S. H. 
Saxby, P.O. Box 2298, Wellington, New 
Zealand. ) 

7-9. Electrical Techniques in Medicine 
and Biology, 9th annual conf., New York, 
N.Y. (E. D. Trout, X-Ray Dept., General 
Electric Co., Milwaukee 1, Wis.) 

7-9. Society of Rheology, annual, Pitts- 
burgh, Pa. (W. R. Willets, Titanium Pig- 
ment Corp., 99 Hudson St., New York 
13.) 

8-9. Canadian High Polymer Forum, 
7th, Sarnia, Ont. (M. H. Jones, Ontario 
Research Foundation, 43 Queen’s Park, 
Toronto 5, Ont.) 

8-10. Gerontological Soc., annual, Chi- 
cago, Ill. (N. W. Shock, Baltimore City 
Hospitals, Baltimore 24, Md.) 

10. Society for the Scientific Study of 
Religion, fall meeting, Cambridge, Mass. 
(R. W. Burhoe, American Acad. of Arts 
and Sciences, Cambridge 36.) 

11-12, American Soc. for the Study of 
Arteriosclerosis, annual, Chicago, Ill. (R. 
G. Gould, P.O. Box 1663, Los Alamos, 
N.M.) 

11-17. Cardiology, 5th Inter-American 
cong. of, Havana, Cuba. (I. Chavez, Cal- 


zada de la Piedad 300, Mexico, D.F., 
Mexico. ) 

12-14. Association of Military Surgeons 
of the U.S., annual, Washington, D.C. (S. 
E. Womeldorph, AMSUS, Suite 718, 1726 
Eye St., NW, Washington 6.) 

12-15. American Petroleum Inst., 36th 
annual, Chicago, Ill. (API, 50 W. 50 St., 
New York 20.) 

12-16. American Public Health Assoc., 
84th annual, Atlantic City, N.J. (R. M. 
Atwater, 1790 Broadway, New York 19.) 

12-16. American Soc. of Agronomy, 
annual, Cincinnati, Ohio. (L. G. Monthey, 
2702 Monroe St., Madison 5, Wis.) 

13-15. Historical Development of Physi- 
ological Thought, symposium, Brooklyn, 
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Efficient — Dries all organic liquids instantly 
in liquid or vapor phase. Gases retain only 
0.005 mg. H2O per liter. 


| Versatile — An all-purpose desiccant. 











Non-Wetting — Does not become wet on 
saturation, nor crystallize to walls of tubes, 
towers, or desiccators. 


Neutral — Dries without reacting with either 
8g 
acid or alkaline materials. 


Inert — Except toward water. Does not de- 
compose, polymerize, or catalyze organic 
substances by contact. Insoluble in organic 
liquids. 

Regenerative — Repeatedly after any nor- 
mal use, by dehydration at 200 to 225°C. 


Economical — Lowest priced high grade des- 
iccant. Available in quantity for industrial 
processes. 


REFERENCES 


(1) Ind. & Eng. Chem. 25-653 (June, 1933) 

(2) Ind. & Eng. Chem. 25-1112 (Oct., 1933) 

(3) National Bureau of Standards Journal of Re- 
search 12-241 (Feb., 1934, R. P. No. 649) 
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N.Y. (E. Goodwin, State Univ. of New 
York, College of Medicine, Brooklyn 3.) 

14-15. Industrial Hygiene Foundation, 
2ist annual, Pittsburgh, Pa. (C. R. Wal- 
mer, IHF, Mellon Inst., Pittsburgh. ) 

14-16. Optics and Microwaves, symp., 
Washington, D.C. (Symp. on Optics and 
Microwaves, P.O. Box 355, Falls Church, 
Va.) 


14-16. Newer Developments in the | 


Diagnosis and Management of Cancer, 
symp., Duarte, Calif. (J. Love, Director, 
Div. of Postgraduate Medical Education, 
City of Hope Medical Center, Duarte.) 

15-16. American Philosophical Soc., 
Philadelphia, Pa. (APA, 104 S. 5 St., 
Philadelphia 6.) 

15-16. Operations Research Soc. of 
America, 10th natl., San Francisco, Calif. 


(T. E. Oberbeck, U.S. Naval Post Gradu- | 


ate School, Monterey, Calif.) 


15-16. Society of Technical Writers, | © 


jointly with Assoc. of Technical Writers 


and Editors, New York, N.Y. (S. F. Sha- | 
piro, STW, P.O. Box 22, Newton Centre | F 


59, Mass. ) 
15-17. Acoustical Soc. of America, Los 


Angeles, Calif. (W. Waterfall, ASA, 57 E. | 


55 St., New York 22.) 

18-25. National Meeting of Surgeons, 
Mexico City, Mexico. (Intern. Acad. of 
Proctology, 147-41 Sanford Ave., Flush- 
ing, N.Y.) 

19-20. Entomological Soc. of America, 
Eastern Branch, Atlantic City, N.J. (B. F. 
Driggers, Experiment Station, New Bruns- 
wick, N.J. ) 

22-23. Calder Hall Nuclear Power Sta- 





tion, conf., London, England. (Secretary, | 
British Nuclear Energy Conference, 1-7 | 


Great George St., London, S.W.1.) 

22-3. International Cong. of Industrial 
Chemistry, 29th, Paris, France. (J. Ger- 
ard, Société de Chimie Industrielle, 28, 
rue Saint-Dominique, Paris VII®.) 

23-24, American Mathematical Soc., 
Evanston, Ill. (E. G. Begle, 207 Leet 
Oliver Memorial Hall, Yale Univ., New 
Haven 11, Conn.) 

23-24. American Physical Soc., Chi- 
cago, Ill. (K. K. Darrow, APS, Columbia 
Univ., N.Y. 27. ) 

23-24, American Soc. of Animal Pro- 
duction, annual, Chicago, Ill. (W. M. 
Beeson, Dept. of Animal Husbandry, Pur- 
due Univ., W. Lafayette, Ind.) 

24, American Ethnological Soc., New 
York, N.Y. (A. G. James, Hunter College, 
Bronx 68, N.Y.) 

25-30. American Rocket Soc., annual, 
New York, N.Y. (J. J. Harford, ARS, 29 
W. 39 St., New York 18.) 

25-30. American Soc. of Mechanical 
Engineers, annual, New York, N.Y. (C. E. 
Davies, ASME, 29 W. 39 St., New York 
18.) 

26-28. American Soc. of Refrigerating 
Engineers, Boston, Mass. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

26-30. Automation Exposition, 3rd in- 
tern., New York, N.Y. (TIAE, Richard 
Rimbach Associates, Inc., 845-A Ridge 
Ave., Pittsburgh 12, Pa.) 

27-30. American Medical Assoc., clini- 
cal, Seattle, Wash. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10, Ill.) 

27-30. National Chemical Exposition, 
9th, Cleveland, Ohio. (American Chemi- 
cal Soc., 1155 16 St., NW, Washington 6.) 


(See issue of 21 September for comprehensive list) 
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(above) Nuclear-Chicago scintillation 
detector is lowered into water for trac- 
ing the radioactive sewage effluent at 
varied depths over a 25 square mile 
area. (right) Gamma-ray spectrometer 
system, ratemeter and recorder on 
laboratory ship measure and chart 
traces of radioactive scandium during 
36-hour period of experiment. 


RADIOACTIVITY HELPS PREVENT BEACH 
POLLUTION FROM SEWAGE EFFLUENT 


In a unique experiment just completed in Santa Monica Bay, Cali- 
fornia, radioactive isotopes were successfully used to trace the dis- 
persion of sewage effluent in ocean waters. The results are helping 
to establish proper design procedures to insure against’ beach pollu- 
tion in a current expansion of the Los Angeles sewage system. 


The tracer experiment was a joint project of Hyperion Engineers, 
Nuclear Science and Engineering Corporation and the Hancock 
Foundation of the University of Southern California. Twenty curies 
of scandium-46 were mixed with sewage effluent and discharged 
into the sea. Scientists aboard a laboratory ship then took radio- 
active measurements over a wide area to determine dilution rate 
and direction of diffusion. 

Since this was a “‘one-shot’’ experiment, the dependability and 
overall sensitivity of the equipment were extremely important. The 
instruments chosen, including the DS5-3 scintillation detector, 1810 
gamma-ray spectrometer, 181 scaler and 1620 ratemeter were stand- 
ard Nuclear-Chicago catalog items. 


nuclear: chicago 





NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
237 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 











COUNTERCURRENT 
EXTRACTOR 





For separation and analysis of mixtures 








POPULATION GENETICS: 


The Nature and Causes of 
Genetic Variability 


Cold Spring Harbor Symposia on Quantitative 
Biology Volume XX (1955), 350 +211 quarto 
pages, with numerous figures 


Authoritative reviews of research dealing with 
various problems of population genetics presented 
in 32 papers and edited discussions. Problems con- 
sidered are: theory of population genetics, theory 
of quantitative genetics, selection in plants and 
animals, genetic variability and polymorphism, 
populations in time and space. and integration of 
genotypes. 

Previous volumes still available: [LX (1941) 
Genes and Chromosomes; XIII (1948) Biological 
Applications of Tracer Elements; XIV (1949) 
Amino Acids and Proteins; XV (1950) Origin and 
Evolution of Man; XVI (1951) Genes and Muta- 
tions; XVII (1952) The Neuron; XVIII (1953) 


| 














Send for complete laboratory manual 


E-C APPARATUS COMPANY 
538 WALNUT LANE, SWARTHMORE, PENNA. 


Prices 























Viruses; XIX (1954) The Mammalian Fetus. 
3: Volumes IX-—XV, $7; XVI-XX, $8. Vol- 
umes IX, XV, XVI, XVIII and XX: any two, $14; 


any three, $19; any four, $24: 


Address: Biological Laboratory, Cold Spring 
Harbor, N. Y. 


all five. $29. 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 

26 times in | year 20.00 per inch 

52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 

reach SCIENCE 4 weeks before date 
of issue (Friday of every weck). 
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PH.D. — VIROLOGIST 


Position available in well-estab- 
lished, expanding midwestern phar- 
maceutical company. Candidate se- 
lected will head established tissue 
culture laboratory. 


Applicants preferably should have 
training in virology with special em- 
phasis on tissue culture techniques. 
Salary open, dependent on experi- 
ence. Our employees know of this 
advertisement. Please send résumé to 


Box 222, SCIENCE. 











Pharmacologists—Ph.D. 


Established Research Division of growing 
Pharmaceutical Company has immediate 
opportunities for pharmacologists with ex- 
perience and training in: 

1) CNS drug research. Work will in- 
volve_ general pharmacological 
screening and development of phar- 
macological testing methods. 
Cardiovascular research. Work will 
involve design and supervision of 
screening procedures and develop- 
ment of basic research program. 
Company has modern research facilities, 
complete employee benefit program and is 
located in rural area of central New York 
State. Forward résumés to Personnel Di- 
rector, The Norwich Pharmacal Company, 
Norwich, New York. 


N 




















Psychology Assistant; B.S. or M.S. in psychol- 
ogy, but will consider a person with a general 
background in biology and, if possible, some 
training in psychology. Must be stable, patient 
person willing to handle animals in psychological 
and physiological experiments. Male preferred, 
but will consider a woman if qualified, Front- 
rank ethical pharmaceutical pee located 93 
west. Apply Box 224, SCIENCE, 10/ 








Scientific Writer. Young M.D. or person with equiv- 
alent training in medical science with literary in- 
terest and talent to write technical material for 
the medical profession. Work involves interpretation 
of laboratory and clinical data on new drugs ex- 
plaining composition, application, use, therapeutic 
action of new drug discoveries for F.D.A., scientific 
publications, and practising physicians. Large mid- 
western ethical pharmaceutical research and manu- 
facturing organization. Please send complete résumé 
to Box 213, SCIENCE. 9/7, 14, 21 
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(a) Physician qualified in one of biological sci 
ences or with graduate training in a specialty; 
department clinical research, major re gen 
cal company; career position; $14,000. (b) 
Chemist; Ph.D., to direct clinical cert ag 
350-bed general hospital affiliated medical school; 
knowledge of advanced chemistry desirable; 
$7000 to $10,000; Midwest. (c) Toxicologist; 
although Ph.D, in pharmacology preferred, one 
with doctorate in biochemistry acceptable; in- 
dustrial toxicology laboratory, large company; 
Pre ges in industrial toxicology advantageous ; 
$10,0 (d) Scientists with research administra- 
tion SP Be experience in research involv- 
ing research on therapy, etiology, pathogenesis 
of cancer desired. S9-28 Medical Bureau (Bur- 
neice Larson, Director), 900 North Michigan 
Avenue, Chicago. 4 





Radiology. Opening for a responsible individual 
as assistant in radiology for work in isotope 
laboratory. Academic appointment; research op- 
portunity; minimum salary $5500. Minimum 
requirements, B.S. in physics. Some experience 
desired. Submit replies to Dr. Walter S. Moos, 
Department of Radiology, University of Illinois, 
840 S. Wood Street, Chicago 12, meres” 10/8, 12 


(iiiiiPosrnions WANTED jill 


Bacteriologist well qualified in , immunology and 
microbiology; Ph ; years’ research micro- 
biologist, well-known institution. Medical Bureau 
(Burneice Larson, Director), 900 North —_— 








gan Avenue, Chicago. 





Virologist, Ph.D. Creative competent investiga- 
tor. Research background with phages and 
animal viruses. Desires responsible postion in 
research, Industrial or academic, Box 226, SCI- 
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BOOKS + SERVICES + SUPPLIES - 


—The MARKET PLACE 


EQUIPMENT 








DISPLAY: Rates listed beiow — 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 











[ll BOOKS AND MAGAZINES | 





PURCHASES. ) Sets and runs, foreign 
SCIENTIFIC c domestic. Entire 


PERIODICALS libraries and smaller 
and BOOKS. Collections wanted. 


WALTER Jj. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 











SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
5 our wants supplied from 
our Back Files of over 3,000,000 periodicals. 


Abrahams Magazine Service; N. Y. 3, N. Y. 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 








{\|\|| PROFESSIONAL SERVICES ||| 








Project Consuitation and Pro- 
Mee @ duction Control Services in 
restarnch @ Biochemistry, Chemistry, Bacteri- 
FOUNDATION glogy, Toxicology — Insecticide 
Testing — Flavor Evaluation. 









WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P. ©. BOX 2217-V * MADISON 1, WISCONSIN 





TO AUTHORS 


seeking a publisher 


Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—it‘s free. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., N.Y. 1 


In Calif.: 6253 Hollywood Blud., Hollywood 28 
In Wash., D.C.: 1010 Vermont Ave., NW 





“OUR PREVIOUS AD 


created a great deal of interest, | 
for which we are grateful. Addi- 
tional advertising in your magazine | 
is contemplated.” 
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Biv. S, 1921 Walnut St, Philadelphia 2, Pa. & 
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BACTERIOLOGICAL 
CHEMICAL 


Pharmacologica 
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= *k “From the hand of 
albino rats the veterinarian 
to research” 
Hypophysectomized 
Rats 
* Descendants of the 
Sprague-Dawley and 
Wistar Strains 


J 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 











SEND FOR DETAILS 
ON THE NEW, 
ULTRA-COMPACT 
IGME-LARDY WARBURG 
APPARATUS 


GME 


; 14 curs race 
MADISON 3 


ALBIN O RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 








Special LaMOTTE Reagents 
for Analysis 
TIRON—for determination of Iron, 

Titanium, and Molybdenum 

ZINCON—for determination of Zinc 
and Copper 
keke 
Send for LaMotte Catalog on 
CHEMICAL CONTROLS for 
pH, Chlorine, Phosphates and 
Polyphosphates, etc. 
LaMotte Chemical Prod. Co. 

Dept. H Chestertown, Md. 











WHITE MICE 
We specialize in White Mice 
(Swiss) Only 


Information sent on request 


STOKELY-PETERSON, INC. 








P.0. Box 1254, Madison1,Wis. PH. ALpine 5-1303 
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SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
never be 


will sacrificed to 


quantity. 


Sprague-Dawley, Inc. 
P.O. Box 2071 


Madison 5, Wisconsin 


Phone: CEdar 3-5318 











High quality lantern slides, charts and 
graphs, phot I pho- 
tography and scientific and ‘medical art- 
work 

FOR DETAILS AND PRICE LIST WRITE: 
MEDICAL PHOTOGRAPHY 
AND ART SERVICE 
5354 Dixie Highway, Louisville, Kentucky 

















CONSISTENT RATS & MICE 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W.S. mice 














STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 


ESBE LABORATORY gol 
459 Bloor St., W. Canada 
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HottrzMAn ComMPANY 


The exceptional docility of our rats is evidenced first in the ease in which they can 
be handled. Most important though is the group uniformity of this characteristic. 
Thus, because of their docility, our rats can often be used to better advantage in re- 
search in which growth or internal organic changes are factors under observation. 





Rte 4, Box 205 Madison, Wisc. Phone ALpine 6-5573 




























pre ee te « | LOVINS MICRO-SLIDE FIELD FINDER 


Now available directly from Research Service 




















SWISS MICE | «= | NON AQUEOUS 

i “viccorinper | | ELECTRICAL CONDUCTIVITY 

| mas. | | PRECISION MEASUREMENTS 

! FAR! {| = es | | APPLIED SCIENCE LABORATORIES, INC. 
] GERMANTOWN, NEW YORK — Phone 3535 tet 





| 140 N. Barnard St., State College, Pa. « AD 8-6282 








Write for details. W. & L. E. Gurley, Troy, N. Y. 
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ON MICROCARDS 


The response to the Microcard edition has 
encouraged us to make volumes 121 and 122 
of SCIENCE available in this form. 


Cy 
© 
wt 
| 
* 
x 
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Omicron 


EXPOSURE METER 
FOR 


PHOTOMICROGRAPHY 


@ self contained, no external 
wires 


@ instantaneous readings 
@ removal from microscope un- 


Seventy-seven 3”x5” cards contain 2337 
pages of SCIENCE for the year 1955. 


The space saving is considerable—25 sets 
of Microcards take up approximately the 
same space as a single bound volume of 


necessary : ; 
@ adaptable to any standard SCIENCE covering the same period. The 
microscope bother and expense of binding are com- 


@ readings are easily taken by | 
moving a lever 


Ideal for: 


pletely eliminated. In spite of the increase 
in format, the price remains unchanged: 
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Bellows Cameras Microcard edition of SCIENCE, 1953 $15.00 
Attachment Cameras - “of SCIENCE, 1954 $15.00 
Beamsplitters and a ‘© of SCIENCE, 1955 $15.00 
Motion Picture Units First half of 1956 only .......... $ 7.50 
Write for pamphlet S-30 
OOO. eA 
PAUL ROSENTHAL ce : 
505 Fifth Avenue New York 17, N. Y. 1515 Mass. Ave., NW x 


Washington 5, D.C. 
A A a 
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Microscopes & Scientific Apparatus 
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Selenium Photo-Cells 
and Sun Batteries 





Write for the new 
72 Page booklet entitled 
“The Use of Selenium Photocelis 
and Sun Batteries” 
This handbook, of interest to scientists, 
engineers and experimenters, contains the 
basic theory and typical applications of 
photovoltaic cells. Copies are available for 
$1.50 from our Product Information Dept. 





A WORLD OF DIFFERENCE ". e THROUGH RESEARCH 


THE WORLD'S LARGEST SUPPLIER OF 





For over 8 years, International Rectifier 
Corporation has been a recognized leader 
in the development and production of high 
quality selenium photoelectric cells for 
industrial applications. Drawing from 15 
years experience in this field, International's 
research engineers have pioneered many of 
the recent advancements in the field de- 
voted to the conversion of solar energy to 
electrical power. The resulting selenium 
sun batteries now available provide per- 
formance equal to any type of solar energy 
converter commercially available to indus- 
try today, at a cost up to 50% below that of 
units utilizing other generating materials! 


International Rectifier Photo-Cells and Sun 
Batteries are available in a wide variety of 
sizes, mounted or unmounted. Hermetically 
sealed units can be supplied to operate 


the most economical 


solar energy converter per 


milliwatt of output! 


submerged in liquids or for outdoor appli- 
cations where protection from corrosion is 
required.When applied and mounted prop- 
erly, International’s photovoltaic cells pro- 
vide virtually unlimited life expectancy, 
evidence no irreversible fatigue or aging. 


Whatever your application, from light 
measurement and control devices of all 
types to supplying power for transistorized 
equipment, you will find the most economi- 
cal unit to specify is an International Pho- 
tovoltaic cell. 


For complete technical data on incident 
illumination intensity ranges, spectral re- 
sponse, ambient temperature range, etc., 
write on your letterhead to the Product 
Information Department for bulletins on 
all types of photocells available. 


International Rectifier 
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EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA- PHONE OREGON 8-628! 


NEW YORK: 132 E. 70TH ST., TRAFALGAR 9-3330 * CHICAGO: 205 W. WACKER DR., FRANKLIN 2-3889 
IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLD AVE, W., TORONTO, ONTARIO, RU 21-6174 


INDUSTRIAL METALLIC RECTIFtERS 





EVELOPTIC 


completely new series of 
STEREOSCOPIC MICROSCOPES 


MAGNI-CHANGER 


Desired magnifications simply 
“dialed-in” by rotation of cali- 
brated cylinder. 


: ° , Why not make this the week for you to 
Outstanding Features , y 
8 discover that the new CYCLOPTIC Series 
offers you the exact model to meet your 
@ Reversible, inclined body Broad selection of models asd | need, 
@ Large field of view LOW PRICE Get the whole AO CYCLOPTIC 
story... request literature today. 


@ True three dimensional image @ Durable EPOXY finish 
@ Long working distance Top quality optics 


NEW Dept. I-4 


A : “Yo 2 Gentlemen: 
| BROCHURE 
AMET all gS Rush new CYCLOPTIC brochure, SB56 
Oia nn 
WRITE FOR Address__ 
Instrument Division, Buffalo, N.Y 
Defense Products Plant _N.H YOUR COPY City_ 








Zone State 














